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REGD. TRADE MARK 


TINMEN’S PLUMBERS’ 


AND OTHER VARIETIES 


SOLDER WIRE 


e SOLID OR RESIN CORED e 
TO BSS No’s 219 & 44! 


\Q INGOT & BAR 


Manufactured by 


BATCHELOR ROBINSON ae Oe 


19 BORDESLEY PARK ROAD, BIRMINGHAM, 10: 


TELEPHONE: VICTORIA 2291-2 TELEGRAMS: STANNUM, BIRMINGHAM 
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ai, CENTURY CRAFTSMANSHIP! 








by courtesy of James Young Ltd. 
A magnificent example of coachwork 


using the high class panel sheet of re 
Aluminium Corporation Ltd makers of 
ALUMINIUM SHEET STRIP & GIRGLES % = 


in pure 99% and Aluminium Alloys. 








ALUMINIUM CORPORATION (1 


Sales Office: 10 Buckingham Place, London, S.W.1 Telephone: Victoria 9671 
Rolling Mills: Dolgarrog, Conway, Caerns, North Wales Telephone: Dolgarrog 211 
Branch Sales Office: 51/55 Pershore St, Birmingham, 5 Telephone: Midland 3024 


Frequent deliveries by our own transport to all parts of the country. 








you don’t need a piggy-bank to save! 


you need a FRANKLIN-DINE OIL BURNER to achieve immediate economy in 
oil fuel. Whatever the consumption, from {th to 150 gallon per hour 

there is a FRANKLIN-DINE OIL BURNER to give 

increased oil economy at lower maintenance cost. 


Write to-day for full particulars. 


for all furnaces 


Manufacturers of 
INDUSTRIAL FURNACES AND OIL BURNING EQUIPMENT 
FOR ALL PURPOSES 


FRANKLIN FURNACE CO. LTD. 
BAKER STREET, SPARKHILI BIRMINGHAM, 11. 
Phone: ViCroria 2579 
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EXTRUSION 
PRESS PARTS 


Hadfields have specialised in this work for many years and 
during this period have accumulated appreciable operational 
experience supported by extensive research and technical 
facilities. 

The determination of a suitable steel and hardness level 
for these components is highly specialised, and demands a 
scientific approach by an organisation like Hadfields who 
are conversant with the many manufacturing requirements 
and techniques. 


’ senvertece J 


HADFIELDS LTD., EAST HECLA WORKS, SHEFFIELD, ENGLAND 
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Ail , Soft 
battery ; lead, cable 
lead scrap, lead alloys and 
drosses and scrap lead; antimonial lead; 
solder; printing and white solid and cored solders, 
metal scrap and residues, i fluxes; type metals; 
with copper; lead concentrates. |ee-2777' nuclear shielding and containers. 


ww 








Smeiters at Rotherhithe, London, and Dariey Dale, Derbyshire. 


ma 4 


-_ 
Members of the London Metal Exchange since 1876 Ave Smelters and Refiners of non-ferrous metals for over 100 years 
EATHOVEN 


H. J. ENTHOVEN & SONS LIMITED 


Head Office: Dominion Buildings, South Place, E.C.2 MONarch 0391 Grams: Enthoven Phone London. Telex: 21457 
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(BUHLER) 


DIE CASTING MACHINES 
60-1200 TONS LOCK 








THREE PHASE INJECTION 
WITH PROGRAMME SELECTOR 
ADJUSTABLE SHOT SPEED 
VERTICAL AND HORIZONTAL 


Our latest machines are the result 
of many years of practical die- 
casting, together with machine 
construction experience and de- 
velopment in our own diecasting 


foundry. 


Die design and die making departments are 


at the disposal of our customers at ail times. 


London Sales Office: THE WOOD HOUSE, COCKFOSTERS, BARNET, HERTS. Phone: Barnet 0810. 


BROTHERS 


UZWIL/ SWITZERLAND 








MONOMETER MELTING FURNACES 


ROTARY FURNACE 


SEMI ROTARY FURNACE 
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PECO 
High speed injection 


and incorporated in every 
PECO diecasting machine 


50 DC10 


60 DC 20 
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NICKEL ANODES & NON-FERREOUS CASTINGS L 
BEACH WORKS -,SHERBORNE STREET - BIRMINGHAM - 16 


TELEPHONE fF EDG. 1137. TELEGRAMS - ANODES. BHAM 
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ZINC BASE ALLOYS 
SPECIFICATION: 


_ BSS.1004a 99°99 +% PURITY ZINC 


to 


fy We 


a 


BY RYOYCYK'| 


METAL COMPANY LIMITED 
BADGER WORKS, SALTLEY ROAD, 
BIRMINGHAM, 7. s 


TEL: ASTON CROSS 1351-2 
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“THE REAGTRON PRESSURE 
HYDRAULIG SHEAR 








Crops shapes, fractional No loss of metal + No risk of splits or cracks * Clean square cut 
sizes up to 22” diam. Cuts rounds, squares, hexagonal, and in general, convex sections 
Capacity for cropping Simple long-life cutting tools + Hydraulic action with medium 
steels up to 90 tons ten- pressure oils gives complete safety + Rapid die change 
sile and non-ferrous Minimum weight + 3 sizes of models available 


alloys. 


WILKINS &'MITCHELL LTD + DARLASTON © S. STAFFS + ENGLAND 


. —_ Pie § (eee 





Metal Industry, 24 March 1961 


WELDING 
sj 574041) [em.\, |e) 


70) Be} S5ii, (ene) 
Vi itete7 | Malleiat, [[e7.43 by.\ a he) f— 


This handbook is essential 


This new 86-page publication provides you with the 
most up-to-date data for guidance in joining Wiggin 
High-Nickel Alloys:—Oxy-acetylene, Metal-arc, 
Argon-arc, Resistance and Flash-butt welding. It 
also contains sections dealing with the welding of 
dissimilar metals and on the lining of vessels. 


: 








To: Henry Wiggin & Company Limited, Wiggin Street, Birmingham 16 
Please send me without charge a copy of your new publication :— 


‘WELDING, BRAZING AND SOLDERING OF WIGGIN 
HIGH-NICKEL ALLOYS’ 


APPOINTMENT OR DEPT ._ 


COMPANY AND ADDRESS. 


_Mi/M33/3 





az HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 











Wild-eyed, but a wizard with figures, this missing ex- 
Company Director claims he was driven frantic by his 
colleagues’ failure to take advantage of the excellent 
facilities offered by ASSOCIATED LEAD for supplying Lead 
and Antimony in all their forms. Particularly, in his case, 
LEAD, TIN, ANTIMONY & THEIR ALLOYS; 99.999°, PURE LEAD, 
TIN & ANTIMONY ; SOLDERS; INCLUDING SOLID & CORED SOLDER 
WIRE; ANTIFRICTION MATERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; 
LEAD SHEET & PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. 
Has a habit of muttering “Time, money...’ May have 
fled the country. 


Th 


tis announcement Lf l behalf of 
SSOCIATED LEAD MANUFACTURERS LIMITED 
ENTS HOUSE, 14 GRESHAM STREET, LONDO? } ENT HOl EWCASTLE ; LEAD 


CLEME 


Export Enquiries to: Associated Lead Manufacturers I t Ltd.. Clements House. 14 Gresh¢ Street. London 
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We grew up in a C d Entering our third century, we can rightly claim to know an 
awful lot about this precious industry of ours. ‘‘Resting on 

f PRECIOUS METALS our Laurels’, however, is not for us —we prefer to think of 

0 laurels as repeat orders... our repeat orders have come by 


the hard way by the continuous service we have maintained 
through two whole centuries to the Precious Metal Industry 
and that is along time... If you can use our experience, 
skill, and service, for silver solders, brazing alloys, electrical 
contacts and contact materials, or precious metals in any 


form, give us a call—you'll find we are ‘old hands at the game’. 


HEPPLELD SMELTING 


COMPANY LIMITED 
HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
ALSO AT LONDON AND BIRMINGHAM, 
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EDNALL LANE, BROMSGROVE, Worcs. 
Telephones 2987 & 3576 

















PRESSURE) 





MORRIS ASHBY LTD 


305 KINGSLAND ROAD 


LONDON, E8 
CLISSOLD 2626/9 








PRESSURE 


DIECASTINGS 


IN ZINC BASE ALLOY TO BS.1004 
& ALUMINIUM ALLOYS TO BS. 1490 


A.1.D. APPROVED 











TLIMITED 


MIDLAND METALLICS LIMITED 


SIDDONS FACTORY ESTATE 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 


Gravity and Pressure Diecastings 
of 


PRECISION 
QUALITY and 
DISTINCTION 


In Aluminium and Zinc Base Alloys 















































METALS and ALLOYS 
Fifth Edition 


The alloys listed are usually 
regarded as non-ferrous, and are 
limited to those containing not more 
than 50 per cent of iron. Many of 
them have definite “names” and 
the book includes not only those 
proprietary alloys but also many 
others which, although not pro- 
prietary, usually have a recognized 
composition 


15s. net. By post 16s 
Obtainable at all booksellers. Published by:- 


ILIFFE BOOKS LTD 


Dorset House Stamford Street 
London SEl 














COST ACCOUNTING 
AND THE ENGINEER 


By KENNETH B. MITCHELL, 
A.C.W.A., AFF. 1.W.M. 


This book sets out to explain cost account- 
ing and how it operates to the engineer on 
the shop floor. The approach is simple and 
direct, the reader being shown in a practical 
manner how modern cost accounting in- 
fluences every department. Special attention 
is given to problems of budgeting and 
budgetary control. 


10s. 6d. net. By post Ils. 2d. 
Obtainable from booksellers, published by: 


lliffe Books Ltd., Dorset House, 
Stamford Street, London, S.E.1. 





HANDBOOK OF 
INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.1.C., 
F.1.M., and E. B. Smith 


Facts, figures and formule for 
all who design, erect, maintain 
or operate electro-deposition 
plant, and for laboratory workers 
who deal with plating solutions. 
Includes sections on water and 
drainage purifications of solu- 
tions, storage and handling of 
chemicals and plating-shop 
costing. 


35s. net. By post 36s 5d. 


ee ee 


METALLURGICAL 
PROGRESS 


One of the most time-consuming 
tasks for advanced metallurg- 
ical students and_ research 
workers is “Searching the litera- 
ture.” This 3rd. edition does 
this task brilliantly and com- 
prehensively. 


6s. post free 


From all booksellers, published by 
lliffe Books Ltd., Dorset House, Stamford St., 
London, S.E.1. 














PRODUCED TO 8.S.S. 1004 UNDER B.S). LICENCE iW 


Dependable deliveries of large or small 
quantities of high grade diecastings at com- 
petitive prices. Finish machined if required. 





DIECASTINGS 


MAZAK 
WESTERN DIECASTING LIMITED 


Members of Z.A.D.C.A. 
PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 


ZIne ALLOY 


Telephone: 5-6593 
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You thoroughly understand the function of your product. 
We thoroughly understand die casting problems. 
Combining the two skills at an early period is logical and —SIGNIFYING— 


valuable. 


Lifetime Quality Diecastings 


CAPACITY 
up to 52 Ib. in 
Model 450 ALUMINIUM 


PRESSURE DIE CASTING MACHINES 
WM. COULTHARD & CO., LTD. 


Telephone: DURRANHILL ENGINEERING WORKS Telegrams: 
Carlisle 21418 CARLISLE ‘Kip Carlisle’ 
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HALL FOUNDRIES 
—{7C kd 7 


ST. MARTINS METAL WORKS 
166 TENNANT STREET 


BIRMINGHAM 15 


TELEPHONE : MID 1050 


PRESSURE 
DIE CASTERS 


IN ZINC BASE ALLOYS TO BS1004 
AND ALUMINIUM ALLOYS. 


Mr. Neal at: aN) 
GRAVITY DIE CASTINGS IN ALUMINIUM. 


MAYBANK METALS LTD. SANDCASTINGS IN BRASS, BRONZE 


108 WOOTTON ROAD, WATERLOO, LONDON, S.E.1 ee | AND ALUMINIUM ALLOYS. 
TELEPHONE: WATerloo 4110 or 7355 | 

THE BUYERS OF NON-FERROUS SCRAP METALS = FINE FIGURE AND FALSE CORED 

ONE OF THE Ba | CASTINGS FROM WAX AND PLASTER. 


si (WNG TUL. a? | LET US MAKE YOUR PROTOTYPES 
= BEFORE CUTTING A DIE. 


Make Something out of Your... 
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if HY 
Preset ahs 


GROUP OF COMPANIES 


Branches ot: Higginshow, Portsmouth, Edmenten, Deptford, Woolwich, = ig | A C C U R A C Y A S K | | G 
Oldham, Strood, Gesport, Frindsbury, Sehe. — | F 0 R T H E 
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WHAT THE WORLO 100,000 TONS \ A NEW 

NEEDS IS OF IT A YEAR- ROLLING MILL 
MORE AND WE ALL NEW METHODS 
COPPER KNOW WHAT AUTOMATIC 
wire ! : THAT MEANS 4 AUTOMATION. 
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Viz IN OTHER BUT HOW, | ASK 
+4* WORDS, FRIENDS, you ALL, HOW Oo 
| REMOTE YOU REMOTE 
44 CONTROL; CONTROL 
| COPPER WIRE / FURNACES 7 
‘| UNTOUCHED By | 
HUMAN HAND. 








ELECTRONIC POTENTIOMETERS 
HYORAULIC REGULATORS, AU/TOMATIC 
FURNACE PRESSURE CONTROL 
SCHIELDROP SELF PROPORTIONATING 

¥ BURNERS AND... 
yA 


ty ’ 
—_— A a 


FACTS WORTH B.L.C.C, have provided the world with Shell-Mex and B.P. Ltd have helped with , 
a new, fully automatic copper rod automatic furnace control through oil firing for the 
REMEMBERING rolling mill at Prescot with a two Wellman Smith Owen copper billet furnaces at 


capacity of 100,000 tons per year. the new mill. They also supply the oil fuel. 


SHELL-MEX and B.P LTO 


OVER 45 YEARS EXPERIENCE IN OlL- FIRING 
SHELL-MEX HOUSE, STRAND, LONDON, W.C.2 
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Taking the edge off the Blow 


This glass blower is putting the finishing touches to his work, for its 
high quality is all important. No less important is the choice of 
materials ...of the metal for pressure die casting, for instance. Leading 
die casters put their confidence only in Mazak. 

In some cases the existing procedure of a producer is accepted as the 
best practice of the art and is taken as a basis for the standard in 
question. Thus British Standard 1004 (Zinc Alloy for Die Casting) was 


based on the established practice of the Imperial Smelting Corporation 


ZL EN I 


CONGOLIDATED zinc CORPORATION CSALES) LIMITED, LONDON w.t 


in the production of Mazak. 
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Small Mercies 


ERFECTIONISTS notwithstanding, how fortunate it is that the average 
P reader of scientific and technical literature is able to see only a relatively 

small proportion of what is published. How fortunate, too, that from all 
his studies, training, experience and past reading he will generally have managed 
to retain a very much smaller proportion of what has been described and what 
may, therefore, be regarded as known. Thanks to an effective though very much 
overworked defence mechanism, the average reader is therefore still far from 
the stage reached by those whose task it is to read and process published infor- 
mation, some of whom, appalled by its volume, have here and there started to 
suggest that progress could get bogged down by what is being made available. 
It has, for instance, been suggested that in the not-too-distant future even 
abstracts will have grown to a size beyond the ability of readers to scan. 

To suggest such a possibility need not imply any doubt as to the ability of 
information scientists, using existing methods, to collect all available information 
on a given subject in the course of, say, two months’ hard work, or the ability 
of some electronic marvel, as yet to be built, to retrieve the same information 
in the course of two minutes. 

On the other hand, in the infrequent intervals between moans about the 
excessive volume of scientific and technical reading matter, the opportunity 
should be taken to consider and give thanks for all the scientific and technical 
reading matter one does not have to read; either because it is not available or 
because, for various reasons, it is never produced. By its very non-existence 
it is relatively inconspicuous. It is only on occasions on which enquirers not 
too well versed in the whys and wherefores of scientific and technical literature 
trustingly ask for it that its non-existence becomes apparent and has to be 
explained as best as may be. 

Such explanations are rendered more dificult, and less convincing to enquirers 
than they might be, by the fact that the literature asked for is not, strictly 
speaking, non-existent. Literature on, for example, brightening additions to 
metal plating baths, the production of flux-coated welding electrodes, and fluxes 
for use in the melting and casting of aluminium and magnesium alloys can be 
found. To all an enquirer’s intents and purposes, however, such accounts as 
can be found could just as well have been non-existent. Indeed, it would 
probably be far better if they were non-existent. A good deal of time at present 
wasted on producing, tracing and perusing such literature could thereby be 
saved. Not all the authors concerned are as candid as an eminent authority on 
aluminium foundry work, who concluded his discussion on the types and 
compositions of aluminium foundry fluxes by pointing out that the information 
given should not tempt the average foundryman to prepare his own fluxes and that 
he would do much better by obtaining his supplies from reliable manufacturers. 
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Out of the 
MELTING POT 


N view of the fact that commer- 
cially pure zinc recrystallizes at 
near room temperature, and also 
has a poor creep resistance, it appeared worth while to 
investigate the possibility of producing zinc compositions 
dispersion-hardened by zinc oxide, in which the zinc oxide 
might prevent recrystallization in the same way as the 
aluminium oxide in sintered aluminium powder products 
(SAP). An investigation of this possibility has recently 
been briefly reported. Considering that it was inspired 
by the properties of SAP, it is somewhat surprising to find 
that, to begin with, no note was taken of the emphasis that 
has been placed in connection with the latter material on 
the need for choosing a suitable particle shape (flakes) and 
size, and also controlling the oxide content (and hence 
the oxide film thickness) of the starting material. Instead, 
the zinc oxide dust powder used (spherical particles, size 3 
to 5 », natural oxide content 5 per cent) appears to have 
been picked at random as received. As might have been 
expected, the results obtained were not encouraging. Cold 
pressing and sintering were unsuccessful. Hot pressing 


Same 
Conclusion 


produced a material having a density of 96-98 per cent of 
cast and wrought zinc, but in which the oxide failed to 
inhibit room temperature softening on cold deformation. 
This suggested that finer particles, perhaps with a degree 
of shape anisotropy (4 la SAP) might be more effective. 
The as-received powder was accordingly ball milled for 


100 hr., and the ball-milled powder then hot pressed. The 
resulting material, in striking contrast to the material 
prepared from the as-received powder, exhibited consider- 
able resistance to annealing, the microhardness remaining 
high and relatively stable after annealing at 765°F. for 
2>6 hr. The hardness was also greater than that achieved 
in material produced from the as-received powder. Also, 
in contrast, the material prepared from ball-milled powder 
showed a very fine dispersion of oxide particles, whereas 
in the material prepared from the original powder, after 
annealing, broken and generally agglomerated oxide films 
were present in a coarse grained zinc matrix. It was 
concluded that these results suggested (as, it may be added, 
it was suggested by those obtained many years ago when 
working with aluminium) that particle size and shape are 
primary factors in developing a dispersion-hardened 
material in the Zn-ZnO system. 


ETAL finishers will be familiar 
with the various chemical and 
electrochemical treatments they 
are occasionally called upon to use for the purpose of 
forming a black finish on some metal or other. Such black 
finishes involve the formation of special kinds of electro- 
deposits or chemically formed coatings, e.g. by surface 
conversion, usually of somewhat uncertain composition 
and structure. Processes of blackening have also been 
developed for aluminium provided with an adsorptive 
anodically formed oxide film. A two step blackening 
process which, it has been claimed, can be applied to 
adsorptive or microscopically etched materials involves the 
procedure of exposing the material to be blackened to an 
atmosphere of a reducing agent such as hydrazine, heated 
to a temperature between 100° and 210°F., to provide 
an uncondensed vapour pressure phase. After the material 
has taken up some of the hydrazine, it is removed from the 


Odd 
Purpose 


hydrazine vapour and placed in a container in which it is 
exposed to an atmosphere of ruthenium tetroxide heated 
to a temperature between 70° and 140°F. After an 
adequate exposure to the ruthenium tetroxide vapour, an 
opaque black finish will be obtained. Other reducing 
agents, such as p-phenylenediamine, p-aminophenol or 
hydroquinone may be used, and osmium tetroxide can be 
used instead of ruthenium tetroxide. As described above, 
this blackening process is perhaps not likely to make an 
immediate appeal to the jobbing metal finisher on the 
grounds of ease, simplicity and effectiveness—hydrazine 
and ruthenium tetroxide vapour, indeed! As such, the 
process gives the impression of having been devised by 
somebody trying to be original rather than helpful and 
practical. To dispel this impression, in fairness to the 
inventor, it is therefore necessary to add that the primary 
purpose of this strange process is the blackening of spider 
webs. Spider web filaments are, of course, used as reticules 
for auto-collimators, gun sights and similar optical instru- 
ments, and for the best resuits and highest accuracy should 
be opaque. Hitherto, the filaments were used in their 
natural translucent state, as painting, varnishing or dyeing 
black were unsuccessful, resulting either in an increase in 
the diameter of the filament or failing to render the filament 
opaque. Hence the above blackening process. 


Pack METHOD of sintering compacts 
Sintering ot uranium dioxide, which are to 
be used in the manufacture of fuel 
elements in nuclear reactors, may well prove of interest 
beyond this highly specialized field of its immediately 
intended application. In connection with the latter, it is 
intended to avoid the two separate heat-treatments 
required, respectively, to remove temporary organic binders 
from the uranium dioxide compacts, and to sinter the 
compacts. The method consists in “dispersing” the 
compacts in free-flowing granular material and then 
feeding the “dispersion” into a vertical tubular furnace, 
only the upper end of which is heated to the sintering 
temperature of the powder of which the compacts are 
made. The mixture of refractory granular material and 
sintered compacts is removed at a controlled rate from 
the lower, cool end of the furnace. This removal of the 
charge from the lower end of the furnace produces a 
gradual movement of the charge through the furnace, 
resulting in the gradual heating of the charge to the sinter- 
ing temperature and subsequent cooling. The granular 
refractory material used to carry the compacts through the 
furnace must obviously have a sintering temperature above 
that of the material of the compacts. Bubbles of fused 
alumina or zirconia of 8-12 mesh size are particularly 
useful for this purpose. When starting the process, the 
furnace tube is filled with the granular refractory material 
without any compacts and heated to the required tempera- 
ture. After the initial filling has reached the required 
temperature, the compacts, together with more granular 
refractory material, are introduced into the furnace, while 
at the same time removal of the charge from the lower 
end of the furnace is started. 
Where necessary, hydrogen or 
another protective gas can be e 
passed through the material in 
the furnace. 
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MELTING AND 


Titanium Casting Technology 


By S. L. AUSMUS, F. W. WOOD and R. A. BEALL 


CASTING 


FOR VARIOUS PARTS 


Progress in the techniques of melting and casting titanium, zirconiun, hafnium and other 
reactive metals has been rapid in t ie last decade. This article, based on a Report of Inves- 
tigations prepared by the U.S. Federal Bureau of Mines, describes work on furnace design 
and control, msuld materia's and the produ:tion of shapzs in various reactive metais. 


early impetus from the demand 

for titanium in military aircraft. 
Changes in military concepts caused a 
severe decline in requirements for 
titanium in 1957, and commercial 
development of titanium for chemical 
process applications where corrosion is 
a problem was undertaken’ with 
increased emphasis. Zirconium cast 
shapes are being considered for nuclear 
reactor applications when the number 
of pieces does not justify costly forging 
dies. Because of the difficulties in 
forging hafnium, casting may become 
particularly valuable for manufacturing 
sections. 

The present work, which shows the 
ramifications of the _ reactive-metal 
casting process, is an extension of 
earlier work at the Bureau of Mines! 
covering development in titanium cast- 
ing technique up to July 1955. 

The consumable electrode _ skull- 
casting technique, developed by the 
Bureau of Mines for titanium, is con- 
sidered to be the best method of pro- 


# ITANIUM technology gained 


ducing titanium and zirconium castings. 
Fig. 1 shows a skull-casting furnace in 
which the electrode, consisting of a 
premelted ingot of the metal to be cast, 
is mounted to the “stinger” shaft with 
a threaded joint. The water-cooled 
crucible is charged with a previously 
produced skull and a quantity of scrap 
(not to exceed 20 per cent of the 
expected pour weight), and the furnace 
is evacuated. When an arbitrary limit 
of 50 is reached, the electrode is con- 
nected to the power supply, and the 
casting cycle begins. Upon striking an 
arc at 2,000 to 3,000 amp., a diffuse, 
non-consuming arc is observed, and the 
current is raised to the operating level 
of approximately 1,000 amp/in. of 
diameter of the crucible,? and melting 
begins immediately. The electrode is 
advanced to compensate for consump- 
tion. When the current is in the range 
of 8,000 amp. D.C., a typical melting 
rate for titanium is 10 lb/min., and for 
zirconium, 141b/min. The pressure in 
the 6-in. diameter vacuum line may be 
in the range of 50 to 1504, depending 


Below: Fig. 1—Cross-section of an arc-casting furnace 


Right: Fig. 2—Large scale arc melting and casting unit 


1—Electric hoist cable. 2—- 
Pneumaticlift to withdraw 
electrode 3—Water-cooling 
lines 4—Power connectors 
5—Vacuum glands. 6—Water- 
cooled stinger. 7—Consumable 
electrode. 
ladle 


8—Water-cooled 
9—Tilting mechanism 
10—Vacuum line 11—Water- 
cooled shell 12—Graphite 
mould. 13—Windows. 
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upon the gas content of the electrode. 
When the required weight is consumed, 
the arc is exunguished, the electrode is 
extracted, and the crucible is poured, 
under the control of automatic sequence 
switches—all within 4 to 8 sec. 


Furnace Design 


Besides the furnace design shown in 
Fig. 1, a larger unit (Fig. 2) was con- 
structed with some improved features. 
The casting chamber, which enclosed 
the tilt-pour crucible, was of box-shape 
construction with outside reinforcement 
to prevent collapse under vacuum. The 
chamber was 6 ft. high, 5 ft. wide, and 
6ft. deep. The full-si.e door allowed 
use of a regular motorized fork lift to 
remove castings and exchange crucibles. 
The chamber was evacuaied by two 
5-h.p. 110 ft?/min. mechanical pumps. 
The pressure in the furnace was 
normally in the range of 150» during 
the operation. 

A turntable was installed in the floor 
of the chamber to allow placement 
of several moulds. With this arrange- 
ment, a heat may be poured, the eiec- 
trode lowered, the arc re.gnited, and 
additional pours made with a single 
pumpdown. 
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Out of the 
MELTING POT 


N view of the fact that commer- 
cially pure zinc recrystallizes at 
near room temperature, and also 
has a poor creep resistance, it appeared worth while to 
investigate the possibility of producing zinc compositions 
dispersion-hardened by zinc oxide, in which the zinc oxide 
might prevent recrystallization in the same way as the 
aluminium oxide in sintered aluminium powder products 
(SAP). An investigation of this possibility has recently 
been briefly reported. Considering that it was inspired 
by the properties of SAP, it is somewhat surprising to find 
that, to begin with, no note was taken of the emphasis that 
has been placed in connection with the latter material on 
the need for choosing a suitable particle shape (flakes) and 
size, and also controlling the oxide content (and hence 
the oxide film thickness) of the starting material. Instead, 
the zinc oxide dust powder used (spherical particles, size 3 
to 5 “, natural oxide content 5 per cent) appears to have 
been picked at random as received. As might have been 
expected, the results obtained were not encouraging. Cold 
pressing and sintering were unsuccessful. Hot pressing 
produced a material having a density of 96-98 per cent of 
cast and wrought zinc, but in which the oxide failed to 
inhibit room temperature softening on cold deformation. 
This suggested that finer particles, perhaps with a degree 
of shape anisotropy (4 la SAP) might be more effective. 
The as-received powder was accordingly ball milled for 
100 hr., and the ball-milled powder then hot pressed. The 
resulting material, in striking contrast to the material 
prepared from the as-received powder, exhibited consider- 
able resistance to annealing, the microhardness remaining 
high and relatively stable after annealing at 765°F. for 
2>6 hr. The hardness was also greater than that achieved 
in material produced from the as-received powder. Also, 
in contrast, the material prepared from ball-milled powder 
showed a very fine dispersion of oxide particles, whereas 
in the material prepared from the original powder, after 
annealing, broken and generally agglomerated oxide films 
were present in a coarse grained zinc matrix. It was 
concluded that these results suggested (as, it may be added, 
it was suggested by those obtained many years ago when 
working with aluminium) that particle size and shape are 
primary factors in developing a _ dispersion-hardened 
material in the Zn-ZnO system. 


Same 
Coaclusion 


ETAL finishers will be familiar 
with the various chemical and 
electrochemical treatments they 
are occasionally called upon to use for the purpose of 
forming a black finish on some metal or other. Such black 
finishes involve the formation of special kinds of electro- 
deposits or chemically formed coatings, e.g. by surface 
conversion, usually of somewhat uncertain composition 
and structure. Processes of blackening have also been 
developed for aluminium provided with an adsorptive 
anodically formed oxide film. A two step blackening 
process which, it has been claimed, can be applied to 
adsorptive or microscopically etched materials involves the 
procedure of exposing the material to be blackened to an 
atmosphere of a reducing agent such as hydrazine, heated 
to a temperature between 100° and 210°F., to provide 
an uncondensed vapour pressure phase. After the material 
has taken up some of the hydrazine, it is removed from the 


Odd 
Purpose 


hydrazine vapour and placed in a container in which it is 
exposed to an atmosphere of ruthenium tetroxide heated 
to a temperature between 70° and 140°F. After an 
adequate exposure to the ruthenium tetroxide vapour, an 
opaque black finish will be obtained. Other reducing 
agents, such as p-phenylenediamine, p-aminophenol or 
hydroquinone may be used, and osmium tetroxide can be 
used instead of ruthenium tetroxide. As described above, 
this blackening process is perhaps not likely to make an 
immediate appeal to the jobbing metal finisher on the 
grounds of ease, simplicity and effectiveness—hydrazine 
and ruthenium tetroxide vapour, indeed! As such, the 
process gives the impression of having been devised by 
somebody trying to be original rather than helpful and 
practical. To dispel this impression, in fairness to the 
inventor, it is therefore necessary to add that the primary 
purpose of this strange process is the blackening of spider 
webs. Spider web filaments are, of course, used as reticules 
for auto-collimators, gun sights and similar optical instru- 
ments, and for the best resuits and highest accuracy should 
be opaque. Hitherto, the filaments were used in their 
natural translucent state, as painting, varnishing or dyeing 
black were unsuccessful, resulting either in an increase in 
the diameter of the filament or failing to render the filament 
opaque. Hence the above blackening process. 


Pack 
Sintering 


A METHOD of sintering compacts 


ot uranium dioxide, which are to 
be used in the manufacture of fuel 
elements in nuclear reactors, may well prove of interest 
eyond this highly specialized field of its immediately 
intended application. In connection with the latter, it is 
intended to avoid the two separate heat-treatments 
required, respectively, to remove temporary organic binders 
from the uranium dioxide compacts, and to sinter the 
compacts. The method consists in “dispersing” the 
compacts in free-flowing granular material and then 
feeding the “dispersion” into a vertical tubular furnace, 
only the upper end of which is heated to the sintering 
temperature of the powder of which the compacts are 
made. The mixture of refractory granular material and 
sintered compacts is removed at a controlled rate from 
the lower, cool end of the furnace. This removal of the 
charge from the lower end of the furnace produces a 
gradual movement of the charge through the furnace, 
resulting in the gradual heating of the charge to the sinter- 
ing temperature and subsequent cooling. The granular 
refractory material used to carry the compacts through the 
furnace must obviously have a sintering temperature above 
that of the material of the compacts. Bubbles of fused 
alumina or zirconia of 8-12 mesh size are particularly 
useful for this purpose. When starting the process, the 
furnace tube is filled with the granular refractory material 
without any compacts and heated to the required tempera- 
ture. After the initial filling has reached the required 
temperature, the compacts, together with more granular 
refractory material, are introduced into the furnace, while 
at the same time removal of the charge from the lower 
end of the furnace is started. 
Where necessary, hydrogen or 

another protective gas can be . 

passed through the material in 

the furnace. 
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MELTING AND 


Titanium Casting Technology 


By S. L. AUSMUS, F. W. WOOD and R. A. BEALL 


CASTING 


FOR VARIOUS 


Progress in the techniques of melting and casting titanium, zirconium, hafnium and other 
reactive metals has been rapid in t ie last decade. This article, based on a Report of Inves- 
tigations prepared by the U.S. Federal Bureau of Mines, describes work on furnace design 
and contrvl, mould materia's and the produ-tion of shapzs in various reactive metais. 


early impetus from the demand 

for titanium in military aircraft. 
Changes in military concepts caused a 
severe decline in requirements for 
titanium in 1957, and commercial 
development of titanium for chemical 
process applications where corrosion is 
a problem was undertaken’ with 
increased emphasis. Zirconium cast 
shapes are being considered for nuclear 
reactor applications when the number 
of pieces does not justify costly forging 
dies. Because of the difficulties in 
forging hafnium, casting may become 
particularly valuable for manufacturing 
sections. 

The present work, which shows the 
ramifications of the  reactive-metal 
casting process, is an extension of 
earlier work at the Bureau of Mines! 
covering development in titanium cast- 
ing technique up to July 1955. 

The consumable electrode  skull- 
casting technique, developed by the 
Bureau of Mines for titanium, is con- 
sidered to be the best method of pro- 


- ITANIUM technology gained 


ducing titanium and zirconium castings. 
Fig. 1 shows a skull-casting furnace in 
which the electrode, consisting of a 
premelted ingot of the metal to be cast, 
is mounted to the “stinger” shaft with 
a threaded joint. The water-cooled 
crucible is charged with a previously 
produced skull and a quantity of scrap 
(mot to exceed 20 per cent of the 
expected pour weight), and the furnace 
is evacuated. When an arbitrary limit 
of 50 is reached, the electrode is con- 
nected to the power supply, and the 
casting cycle begins. Upon striking an 
arc at 2,000 to 3,000 amp., a diffuse, 
non-consuming arc is observed, and the 
current is raised to the operating level 
of approximately 1,000 amp/in. of 
diameter of the crucible,? and melting 
begins immediately. The electrode is 
advanced to compensate for consump- 
tion. When the current is in the range 
of 8,000 amp. D.C., a typical melting 
rate for titanium is 10 lb/min., and for 
zirconium, 14lb/min. The pressure in 
the 6-in. diameter vacuum line may be 
in the range of 50 to 150, depending 


Below : Fig. 1—Cross-section of an arc-casting furnace 


Right: Fig. 2—Large scale arc melting and casting unit 


1—Electric hoist cable 2-- 
Pneumatciclift co withdraw 
electrode 3—Water-cooling 
lines 4—Power connectors 
5—Vacuum glands. 6—Water- 
cooled stinger. 7—Consumable 
electrode 8—Water-cooled 
ladle 9—Tilting mechanism 
10—Vacuum line 11—Water- 
cooled shell 12—Graphite 
mould. 13—Windows. 
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upon the gas content of the electrode. 
When the required weight is consumed, 
the arc is exunguished, the electrode is 
extracied, and the crucible is poured, 
under the control of automatic sequence 
switches—all within 4 to 8 sec. 


Furnace Design 


Besides the furnace design shown in 
Fig. 1, a larger unit (Fig. 2) was con- 
structed with some improved features. 
The casting chamber, which enclosed 
the tilt-pour crucible, was of box-shape 
construction with outside reinforcement 
to prevent collapse under vacuum. The 
chamber was 6 ft. high, 5 ft. wide, and 
6ft. deep. The full-si.e door allowed 
use of a regular motorized fork lift to 
remove castings and exchange crucibles. 
The chamber was evacuaied by two 
5-h.p. 110 ft?/min. mechanical pumps. 
The pressure in the furnace was 
normally in the range of 150» during 
the operation. 

A turntable was installed in the floor 
of the chamber to allow placement 
of several moulds. With this arrange- 
ment, a heat may be poured, the eiec- 
trode lowered, the arc re-gnited, and 
additional pours made with a single 
pumpdown. 
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This furnace was originally fitted 
with a “sliding shoe” type of electrode 
assembly. Tne consumable electrode 
was connected to a massive copper 
block having three independently 
sprung graphite-faced shoes, which 
contacted the inside of a double wall 
water-cooled tube. This tube served 
as the power contact and housed 
the electrode. Electrode motion was 
effected by a winch and cable mounted 
inside a chamber at the top of the 
power contact tube. 

The graphite facing of shoes was 
not included in the original design, 
but was added to avoid uneven current 
flow, development of hot spots, and 
accidental spot-welding of metallic 
shoe faces to the power contact tube. 
There was some apprehension that 
graphite abraded from the shoe facings 
would fall into the molten pool; 
however, this did not occur. 

The one advantage of this electrode 
assembly was that larger consumable 
electrodes could be supported within 
a given overhead clearance. The 
chief disadvantage was awkwardness 
in mounting consumable electrodes. 
Because the copper shoe block was 
totally enclosed, it had to be removed 
from the power contact tube to affix the 
consumable electrode. Even then, the 
block was difficult to grip while making 
the threaded connection commonly 
used. This disadvantage probably 
could have been overcome by slight 
modifications in design, but a period of 
trial operation revealed that limitation 
of arc power restricted the maximum 
pour to a weight that could be accom- 
modated in the available overhead 
space by a shaft or “stinger rod” type 
of electrode assembly. Accordingly, 
the more familiar and straightforward 
shaft suspension shown in Fig. 2 was 
adopted. 

Crucibles up to 14 in. in diameter 
have been used in this equipment, and 
the maximum weight of cast metal was 


a 
4, EER 


195 lb. titanium or 280 1b. zirconium. 
The maximum current available in 
the laboratory slightly exceeds 12,000 
amp., which is probably 2,000 amp. less 
than the ideal for the 14 in. crucible. 

Remote operation is considered 
essential in arc casting because of the 
incidence of disastrous explosions in 
industrial titanium-melting furnaces. 
To protect the operating crew, the 
entire melting and pouring cycle was 
controlled from a remote location. 
Because of the non-routine nature of 
most operations, it was considered 
essential to provide visibility into the 
furnace. To achieve this, an optical 
system was installed to project images 
of the molten metal and the arc on a 
ground-glass screen in the control 
room. 

The furnace schematic diagram in 
Fig. 1 shows that two view ports are 
mounted over the crucible. Angle- 
mounted first surface mirrors were 
installed over the view ports, aiming 
the image of the crucible horizontally 
toward the control booth. Immediately 
outside the booth are two 3-lens 
optical systems, which projected the 
two images through a 2 in. thick plastics 
window to a ground-glass screen inside 
the booth. The two images, each 
showing about one-half of the crucible, 
are projected side by side, giving 
effectively a full view of the crucible. 

The lens tubes are mounted on a 
plate, which, in turn, slides on vee-ways 
on a steel frame. This feature allows 
the lens systems to be moved out of 
the way during furnace charging and 
unloading, yet permits exact reposition- 
ing of the lenses. 

The chief advantages of this three- 
lens unit are possible wide variability in 
installation dimensions and small varia- 
tion required to focus on a changing 
pool level. A further convenience is 
that the ground glass can be moved 
manually to focus rather than moving 
one of the lenses. Lens movement 
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would require a 
operated mechanism. 


Alloying Methods 


Normally, alloy additions are made 
to the sponge compact before first 
melting. Usually, an effort is made to 
confine the additions to the core of the 
briquette to eliminate alloying during 
welding of the compacts. Double- 
melted, or at least single-melted, sponge 
is used for the final casting electrode to 
minimize porosity in the product. 

An interesting variation practised 
was the production of a cast alloy by 
the use of commercial bars of the 
several ingredients welded together to 
form the electrode. An alloy of 
uranium, niobium, and zirconium was 
produced with reasonable homogeneity 
by this technique. Similarly, binary 
alloys with less tendency to segregate 
have been cast successfully with a 
laminated electrode. 


complex remote- 


Mould Materials 


The problems of mould materials are 
inseparable from any discussion of 
casting techniques. With reactive 
metals, these problems are compounded 
many times. Common foundry sands 
are useless, and only materials that are 
relatively inert and insoluble in the 
melt can be considered. 

Basic requirements for mould 
material used in casting any metal are 
(1) the ability to resist attack by the 
molten metal, (2) a quality of surface 
finish that will produce a satisfactory 
casting, and (3) a structure that can be 
readily broken up when moulds are 
expendable or can have a relatively long 
life when moulds are permanent. 

When the reactive-metal casting tech- 
nique was first satisfactorily developed 
in 1955, three mould materials were 
available: namely, machined artificial 
graphite, rammed powdered graphite, 
and massive and/or water-cooled 


Figs. 3 and 4—Titanium castings from zirconium silicote moulds 
produced by the frozen mercury investment technique 
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copper or aluminium. This choice of 
materials has not yet been extended, 
although considerable refinement has 
been achieved, particularly in expend- 
able rammed graphite. 

Among the interesting alternative 
materials tested was zirconium silicate 
formed into moulds by the frozen- 
mercury investment technique. Figs. 3 
and 4 indicate that mould reaction is 
severe except on the thin casting 
sections. Oxygen contamination on the 
thin sections was less than 0-03 to 
0-04 in. deep. 

Choice of mould material for the 
production of any given casting must 
be governed by the end use of the 
casting and by the physical and 
mechanical specifications to be met. 
Castings poured into machined graphite 
moulds had an as-cast surface equal or 
superior to that of the best commercial 
die-casting, whereas castings produced 
in expendable or rammed graphitic 
moulds were rough and somewhat dis- 
coloured. Castings produced in 
machined graphite generally were lower 
in carbon contamination and more 
resistant to corrosion, but were more 
costly. Where a superior finish or 
corrosion resistance is not required, 
expendable graphite moulds provide a 
more economical method of producing 
titanium and = zirconium castings. 
Massive and water-cooled metallic 
moulds are useful in producing castings 
with no surface contamination due to 
mould reaction, but they are ungainly 
to handle, costly to produce and 
generally limited to simple shapes. 


Machined Graphite 


Dense graphite was an early choice 
as a mould material for zirconium and 
titanium casting. The ease with which 
this material is machined, its reasonable 
strength, high thermal] conductivity, 
and low reactivity with the molten 
metal, make graphite suitable for a 


Left: Fig. 5—Lami- 
nated mould for 
titanium gate valve 


Below: Fig. 6—Lami- 
nated mould for 
titanium diaphragm 
valve 


Bottom: Fig. 7— 
Machined _ graphite 
mould with laminated 
core dismantled 


permanent mould material for many 
casting applications.* 

One of the greatest problems in 
designing machined graphite moulds is 
how to prevent the casting from bind- 
ing the mould when it shrinks. For 
example, the conventional flanged valve 
will have two flat flanges parallel to 
one another and connected by a 
straight section. On cooling, the 
shrinkage of the straight section will 
cause the flanges to pinch tightly 
against the mould parts, making it diffi- 
cult, if not impossible, to save the 
“permanent” mould for reuse. To 
solve this problem, a system of laminar 
construction with tapered key sections 
has been worked out. Figs. 5 and 6 
show typical laminated moulds. The 
laminar construction reduced the 
breakage and simplified the machining 
of deep cavities. Cores also can be 
made of multisection units with a key 
block, as shown in Fig. 7. Fig. 8 shows 
the resultant casting. 

It is necessary to obtain fine-grain 
dense graphite (1-65 gm/c.c. or more), 





to realize the best surface finish on the 
casting. Care in preparing radii and in 
smoothing mould faces was essential to 
good castings and good mould life. No 
single part was produced in enough 
quantity to determine the average 
mould life of a properly designed unit. 
However, several patterns have been 
used 8 to 12 times with negligible 
deterioration. 

Inspection of a casting poured in 
graphite makes it apparent that the 
molten metal was in contact with the 
graphite for only a fraction of a second 
before it froze and shrank away from 
the mould surface. In some instances, 
reaction and washing were observed 
where a heavy flow of metal impinged 
on a graphite surface. 


Rammed Mould Material 


Expendable, powdered graphite 
moulds have certain advantages over 
machined graphite moulds. In some 
instances, material with a lower heat 
conductivity than machined graphite 
promotes internal soundness. There is 
an obvious need for an inexpensive, 
suitably inert, expendable mould 
material that can be easily formed with 
standard foundry equipment. The 
Bureau recognized this need and made 
preliminary studies in 1954.' 

The next step forward in the develop- 
ment of a material of this type was the 
announcement by Feild’ in 1956 of a 
carbonaceous mix capable of being 
prepared and used in the average com- 
mercial foundry. Basically, this mix is 
composed of electric-furnace graphite 
powder AFS 80. Binders include 
common starch for green strength, 
pulverized pitch, and carbonaceous 
cement. The fluid vehicle is water 
plus a surface active agent. Although 


Left: Fig. 8—Cast zirconium reactor 
part from mould shown in Fig. 7 


Above 
firing 


Fig. 9—Blown core after 


the mix and the techniques involved 
are still undergoing improvement, a 
basic operating procedure has been 
established. The best composition was 
reported to be “ . .. 53 per cent 
electric-furnace graphite powder (— 20, 
+100-mesh), 10 per cent dry corn 
starch, 10 per cent pulverized pitch, 
8 per cent carbonaceous cement, 1 per 
cent surface-active agent (Dupanol G, 
a fatty alcohol amine sulphate) and 
18 per cent water”.* The foregoing 
mould material has been evaluated,® 
and at least one commercial producer 
of titanium castings is using this form 
of expendable mould. 

A new programme for developing 
and evaluating expendable carbonaceous 
moulds was begun in 1957. Consider- 
ing the approach used by Feild, and 
after evaluating the cited material on 
the basis of casting quality, the Bureau 
decided to attempt the production of a 
carbonaceous mould mix completely 
devoid of free water or water-containing 
materials. 

Surface contamination of a casting, 
caused by its reaction with a given 
mould material, is partly dependent on 
the solidification rate. This, in turn, 
is a function of the thermal conduc- 
tivity of the mould, a factor of which 
is the mould density. The condition 
of the mould faces is also a factor 
governing mould-metal reaction. A 
rough, soft surface tends to “wash”, 
and any corners or prominent projec- 
tions may be completely eroded. 

The internal soundness of a casting 
is also affected by the thermal conduc- 
tivity of the mould material. When a 
material such as machined graphite is 
used, surface laps or flowlines, internal 
shrink pockets, and, possibly, some gas 
entrapment, may result because of the 
lack of permeability and the compara- 
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tively high thermal conductivity of the 
mould material. In most instances, 
these can be controlled adequately by 
proper gating and risering, and are not 
serious deterrents to the use of 
machined graphite. However, thermal 
conductivity and permeability are 
factors that must be compromised to 
form castings, having little or no surface 
contamination, surface laps, or internal 
porosity. 

The mould material developed by the 
Bureau, and the process for its produc- 
tion are still undergoing evaluation, and 
some alteration of formula and process 
is expected. At present, however, the 
blend is composed of powdered 
graphite, linseed oil, and wax combined 
with one or more of the following 
ingredients: corn starch, cereal binder, 
dextrine, powdered sugar, and powdered 
pitch. 

The dry ingredients are blended in 
a double-cone-type blender. The lin- 
seed oil and wax, heated to “stand” 
temperature (to permit partial poly- 
merization), are added to the blend, and 
the mass is thoroughly mixed in a 
ribbon mixer. The resultant blend may 
be hand-rammed, blown, or otherwise 
treated as in standard sand-moulding 
practices. Fig. 9 shows an expendable 
graphite core produced on a commercial 
core blower from the material being 
developed and evaluated. 

After being rammed, the mould is 
stripped and then aged at room tem- 
perature. This ageing time, which 
varies from 12 to 72 hr., depending on 
mould or core dimensions, allows the 
oil and wax mixture to “stand” or partly 
polymerize, thus giving the green mould 
adequate strength for handling. 

A low temperature drying cycle is 
necessary before firing. The assump- 
tion is that drying at 200°F. for 48 
to 120 hr. facilitates the removal of 
volatiles. If this low - temperature 
drying cycle is omitted, the sudden 
evolution of volatiles during the high 
temperature firing (up to 960°C.) causes 
the mould or core to be distorted and 
to become porous or, in some instances, 
to disintegrate completely. 

After treatment at 200°F., the 
material is adequately hard but still 
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contains enough volatile materials to 
cause excessive gas in the mould; there- 
fore, more complete carbonization is 
necessary. This is accomplished by 
placing the mould in an electric furnace 
and heating it in a reducing atmosphere, 
elevating the temperature to a maximum 
of 960°C. This temperature is main- 
tained for 4-l hr. The mould is 
allowed to remain in the furnace during 
the cool-down period to prevent oxida- 
tion. 

The reducing atmosphere in the 
electric furnace is provided by embed- 
ding the core or mould in commercial 
pulverized coke in a covered stainless 
steel container. In some _ instances, 
adequate protection is achieved by 
omitting the coke bed and merely 
sealing the steel box with a graphite 
cover. Bedding is useful for moulds or 
cores susceptible to distortion. 

The decision to limit the time and 


temperature to the values shown is 
strictly abitrary. Earlier work showed 
benefits in using temperatures up to 
2,000°C. and long time cycles. Vacuum 
firing would also be an improvement; 
however, temperatures above 1,000°C. 
and reduced pressures are not easily 
obtained in commercial equipment, and 
time is a factor that must be com- 
promised with quality in practical 
application. 

After curing and firing, the material 
had a hardness of Durometer 95 to 
100 and a density of 0-95 to 1-28 gm/ 
cm’, compared with that of commercial 
dense-grade graphite of 1-7 gm/cm*. 
The thermal conductivity was 20 
B.Th.U/in/ft?/hr/°F. for the rammed 
material, which was approximately one- 
quarter that of commercial dense-grade 
graphite and up to twice the value 
listed by Frankford Arsenal’ for their 
rammed mix. 
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Whenever practical for a given con- 
figuration, the technique of core- 
blowing has advantages over hand- 
ramming. Use of a_ core-blowing 
machine and blow-box moulds increases 
the production rate and efficiency, and, 
considering permeability and density, 
produces a superior core. 


References 
1 R. A. Beall, F W. Wood, J. O. Borg 

and L. H. Gilbert; Bureau of Mines 
Rept. of Investigations 5265, 1956. 
H. L. Glbert, R. A. Beall and J. O. 
Borg; U.S. Patent 2825641. 

F. W. Wood and R. P. Adams; Light 
Metals Age, 1957, 15, 7-8, 18. 

A. L. Feild, Jr.; Metal Prog., 1956, 70, 
4, 92. 

H. W. Antes, J. T. Norton and R. E. 
Edelman; Modern Castings, 1958, 33, 
4, 69. 


(To be continued) 


Strip Thickness Measurements 


ECENTLY introduced to this 
R country by Daystrom Ltd. is a 

non-contact gauge used primarily 
with rolled or extruded products which 
is suitable for a wide variety of materials 
in this field. 

The gauge is known as the XactRAY 
and consists of three basic elements, an 
X-ray generator, which directs con- 
trolled beams of X-rays through the 
material being measured, the X-ray 
incident unit or pick-up, which con- 
verts the transmitted electromagnetic 
energy into an electrical signal, and an 
electronic console, which computes and 
converts the signal into meter indica- 
tions. Dimensional changes are dis- 
played as a deviation from the pre-set 
nominal thickness on an_ indicator 
calibrated in any unit of density or 
thickness. 

A signal proportional to thickness 
deviation is available to operate auto- 
matic thickness control, data logging 
devices, and strip chart recorders for 
permanent records, or devices for 


the marking of off-gauge material. 

The X-ray generator and pick-up 
unit are mounted on opposite sides of 
the strip, usually on a steel “C” type 
frame, so that their distance apart is 
fixed; this distance varies, depending 
on the application, between 6in. and 
36in. The frames can be mounted on 
wheels and motorized to allow position- 
ing of the X-ray beam at any point 
across the width of the strip. Where 
space is limited, the X-ray generator 
and pick-up unit can be permanently 
mounted in the production machine. 
The XactRAY is of compact design, 
and a gauging carriage to measure up 
to 2in. in aluminium is only 6 in. wide. 

Both X-ray generator and pick-up 
unit have been designed to operate 
under severe mill conditions and are 
sealed against oil, water and steam. In 
situations where they are liable to 
mechanical damage, special armoured 
gauges are available. 

A patented feature of the XactRAY 
is a device for inserting metal stan- 


Gauging carriage ‘of 
the Daystrom X-ray 
device for measure- 
ment of strip thick- 
ness 


dards into the X-ray beam for calibra- 
tion purposes. These standards are 
enclosed in a sealed chamber directly 
above the X-ray source and are inserted 
into the beam by rotary solenoids. The 
system enables an operator at a remote 
position to select the exact thickness 
to be measured in increments as small 
as 0-0001 in. Normally, the XactRAY 
can be set to a new thickness range in 
less than 10 sec.. including time for 
recalibration. Where materials of 
different densities are to be gauged. a 
multi-position selection switch, which 
automatically compensates for any 
variation of density, is provided. 

Five models of the gauge give a range 
from 0-00035 in. for aluminium foil to 
2in. steel plate; any one model hs a 
thickness range of up to 200:1 (a €0&V 
X-ray generator is suitable for 0-010- 
2:0 in. of aluminium). Accuracy is 
better than +1 per cent of the thickness 
being measured and to svecial order 
this figure can be improved to 0-5 per 
cent. Stability is guaranteed for at 
least 8 hr. 

The X-ray generator mounted below 
the material emits a thin pencil beam 
of X-rays. Only a tiny proportion of 
this beam emerges from the strip to 
energize the pick-up unit and is approxi- 
mately the same for all X-ray sources 
and materials; this is due to the inherent 
flexibility of the generator—the X-ray 
intensity being adjusted to the material 
and thickness to be measured—i.e. a 
small output for thin or low density 
materials, unlike other radiation 
systems, is given. 





Cleaning of Surfaces 


JN our issue of 17 February, the ultra- 

sonic units referred to on p. 130 
and shown in Fig. 6, are distributed in 
the U.K. by Electro-Chemical Engin- 
eering Co. Ltd., not manufactured by 


them, as stated. The manufacturers 
are Technochemie A.G., Zurich. 
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Inspection and Testing Procedures for 
Aluminium and Aluminium Alloys 
for Aircraft (B.S.2 L.100: 1961). Price 
25s. 


HIS British Standard — which now 

bears the reference 2 L.100, instead 
of L.100—was first published in 1951. 
Amendments made in 1953 and 1955 
are incorporated in the new edition, 
with changes agreed between manufac- 
turers and users in the light of experi- 
ence gained in the use of the old 
edition. 

The principal changes are: new 
tolerances are specified for the various 
forms of product covered by the stan- 
dard; metric equivalents and tolerances 
are introduced, with requirements for 
their use; requirements for controlled 
stretching of bars and extruded sections 
are also introduced; and the head 
forming test for wires for rivets is 
replaced by a torsion test. 

The revision of this important stan- 
dard naturally means that the numerous 
related British Standards for aluminium 
alloys have also had to be brought up 
to date. The revision of these is still 
proceeding but the following new and 
revised standards, some of which 
replace specifications in the Ministry of 
Aviation D.T.D. series, have just been 
published at 2s. 6d. each. 

4L16—99 per cent aluminium sheets 
(half hard). 4L17—S9 per cent alu- 
minium sheets (soft). 

6L25 — Aluminium - copper - nickel - 
magnesium alloy forging stock and 
forgings (solution treated and aged). 
4L42 — Aluminium-copper-magnesium- 
nickel-silicon forging stock and forgings 
(solution treated and precipitation 
treated). 

2L54—99 per cent aluminium tubes 
(cold drawn) (tested hydraulically). 
2L55 — Aluminium -2 per cent mag- 
nesium alloy tubes (half hard). 2L56— 
Aluminium-2 per cent magnesium alloy 
tubes (soft). 

2L59 — Aluminium - manganese alloy 
sheets and strips (three-quarters hard). 
2L60 — Aluminium - manganese alloy 
sheets and strips (one-quarter hard). 
2L61 — Aluminium - manganese alloy 
sheets and strips (soft). 

2L63 — Aluminium - copper - mag- 
nesium - silicon - manganese alloy tubes 
(solution treated and _ precipitation 
treated). 

2L67—99 per cent aluminium tubes 
(cold drawn) (not tested hydraulically). 

2L70 — Aluminium - copper - mag- 
nesium - silicon - manganese alloy sheets 
and strips (solution treated and aged at 
room temperature). 2L71—Aluminium- 
copper - magnesium - silicon - manganese 
alloy sheets and strips (solution treated 
and precipitation treated). 2L72— 
Aluminium-coated aluminium-copper- 
magnesium - silicon - manganese alloy 
sheets and strips (solution treated and 
aged at room temperature). 2L73— 


Aluminium-coated aluminium-copper- 
magnesium - silicon - manganese alloy 
sheets and strips (solution treated and 
Precipitation treated). 

L80 Aluminium-2} per cent mag- 
nesium alloy sheets and strips (soft) 
(replacing D.T.D.634A). L81—Alu- 
minium-2} per cent magnesium alloy 
sheets and strips (half hard) (replacing 
D.T.D.606A). L82—Aluminium-34 per 
cent magnesium alloy sheets and strips 
(soft) (replacing D.T.D.180C), 

L83—Aluminium-copper-nickel-mag- 
nesium-iron-silicon alloy forging stock, 
bars, extruded sections and forgings 
(solution treated and precipitation 
treated) (replacing D.T.D.130B). L84 
— Aluminium - copper - silicon - mag- 
nesium alloy bars and extruded sections 
(solution treated and aged at room tem- 
perature) (replacing D.T.D.443A). 
L85 — Aluminium-copper-silicon-mag- 
nesium alloy forging _ stock - bars, 
extruded sections and forgings (solu- 
tion treated and precipitation treated) 
(replacing D.T.D.423C),. 


Methods for the Sampling and Analysis 
of Tin and Tin Alloys (B.S.3338: 
1961). Parts 1, 2, 7, 11 and 12. Price 
3s. each, except Part 2, 4s. 


IVE methods in a new British Stan- 

dard series of methods for the 
sampling and analysis of tin and iin 
alloys have just been published. 
Another seven methods will be issued 
in due course. 

The complete series is being pub- 
lished under the collective number and 
title, B.S.3338, “Methods for the 
Sampling and Analysis of Tin and Tin 
Alloys”, but each part is being issued 
as a separate booklet. 


The parts published so far are: 
Part 1—Sampling of ingot tin; Part 2— 
Tin in ingot tin (aluminium reduction 
method); Part 7—Silver (volumetric: 
ammonium thiocyanate method); Part 
11—Tin in solders (nickel coil reduc- 
tion method); and Part 12—Sampling 
of solders. 

The methods are intended for the 
sampling and analysis of the grades of 
metal covered by B.S.3252, “Ingot 
Tin”, B.S.218, “Soft Solders”, and 
B.S.3332, “White Metal Bearing Alloy 
Ingots”. 

Part 1 specifies selection of ingots, 
preparation of surfaces, method of 
taking samples by means of sawing and 
precautionary measures against con- 
tamination of the samples. 

Part 2 lays down a method for deter- 
mining tin in ingot tin having a tin 
content from 99-0 to 99-8 per cent, 
Part 7 gives a method for determining 
silver in solders having a silver content 
of up to 3 per cent, and Part 11 con- 
tains a method for determining tin in 
solders having a tin content exceeding 
1 per cent. Each of these three parts 
specifies reagents required, recom- 
mended methods of sampling and test 
procedure. 


Part 12 specifies selection of ingots, 
bars, sticks or wire, preparation of 
sample, preparation of surfaces, methods 
of taking final samples by means of 
sawing or filing, and precautionary 
measures against contamination of the 
samples. 

Copies of the above - mentioned 
standards may be obtained from the 
British Standards Institution, 2 Park 
Street, London, W.1. 


Coal Tar Fuels 


NEW and wholly rewritten 
A edition of the book, “Coal Tar 

Fuels”, has now been published 
by the Association of Tar Distillers, 
9 Harley Street, London, W.1. The 
first chapter describes briefly the pro- 
duction of coal tar in the coal carboniza- 
tion process, then surveys generally the 
technique of coal tar distillation to give 
the valuable products and, finally, shows 
how the different coal tar fuels are 
prepared. Chapter 2 concerns the com- 
position and properties of the fuels, and 
emphasizes particularly the importance 
of the carbon/hydrogen ratio and low 
sulphur content. In discussing the 
viscosity, it is pointed out that the fuels 
are, in fact, designated according to 
the temperature (°F.) at which the fuels 
reach viscosities suitable for atomization. 


The combustion process is con- 
sidered in Chapter 3, showing the 
theoretical amounts of air required for 
combustion of coal tar fuels, and the 


products resulting. Some interesting 
information follows on how a study of 
flame shape and flow patterns can be 
of practical use in improving furnace 
processes. Chapter 4 is valuable to 
chemical engineers concerned with 
designing the equipment for storing 
and handling the fuels. Several new 
nomograms have been worked out, 
based on practical data. 

The many types of burners, pumps, 
valves, heaters and other auxiliary plant 
equipment recommended are described 
in Chapter 5. In the final chapter on 
“Applications”, the suitability of coal 
tars fuels for open-hearth furnaces and 
other types of metallurgical plant, and 
for boiler plant and other purposes 
is demonstrated. The advantages 
originating from the low sulphur con- 
tent and high flame emissivity in the 
particular use and the influence on fuel 
efficiency are stressed. 

The price is one guinea. 
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Organic and Metallic Finishes 


By R. J. BROWN, 4.1.-Mech.E., F.1.M. 


(Chief Materials Engineer, British Motor Corporation) 
(Concluded from MetTaL InpustrRY, 17 March 1961) 


N a motor car, metallic finishes 
are mainly electrodeposited 
metals, very little use being 

made of sprayed metal coatings. The 
bulk of the electrodeposited materials 
are applied to the decorative trim, and 
finish up as chromium plated items, 
although considerable use is made of 
electrodeposited zinc, and to a lesser 
extent of cadmium coatings to under- 
bonnet fitments, and more particularly 
to nuts and bolts on the chassis con- 
struction which are_ subjected to 
violently corrosive conditions and where 
corrosion would interfere with the 
necessary maintenance of the vehicle or 
its performance. 

Plated trim is based upon steel, zinc 
die-castings, or brass, although the 
amount of plated brass being used in 
these days is relatively small. In order 
to prevent corrosion of the basis metal, 
an adequate thickness of overlay is 
essential, as is the requirement of corro- 
sion resistance of the overlay. Plated 
trim on the earliest motor cars had a 
top coat of polished nickel, but this 
required considerable care on the part 
of the owner to maintain reflectivity, as 
the surface was readily tarnished by 
atmospheric conditions, and more 


particularly by industrial atmospheres. 
Chromium plating was introduced in 
order to provide a tarnish-free surface, 


and this freedom from tarnish is 
undoubtedly one of the reasons why 
sO many complaints are made of the 
inadequacy of plated trim items. With 
a nickel top-coat, constant cleaning 
ensured relative freedom from con- 
taminating matter, but with chromium 
plating, cleaning by many owners is 
regarded as almost unnecessary, so that 
the surface of the part may be coated 
with an almost invisible deposit of 
grime containing a high proportion of 
impurities and capable of holding 
quite high proportions of moisture; thus 
the average owner virtually ensures the 
maintenance of an electrolyte over the 
whole surface of his bright trim 
(Figs. 26-28). 

The early art of electrodeposition on 
steel involved the application of flash 
nickel, dull copper followed by buffing, 
and dull nickel followed by buffing. 
Owing to the danger of the electro- 
deposits being reduced very con- 
siderably in thickness in the polishing 
operations, relatively heavy coats were 
generally applied. With increasing 
demands on the electroplating industry 
and the increasing area of bright trim 
being applied to any particular motor 
car, improved methods of deposition 
became necessary, resulting in the 
introduction of bright nickel, and later 
of bright copper. Unfortunately, these 
developments brought in their train 


undesirable features such as highly 
stressed deposits and the danger of 
trapped non-metallic matter in the 
coatings, the former leading to cracking 
of the deposit and the latter produc- 
ing a form of porosity, though such 
porosity could not be revealed by micro- 
scopic examination. The conventional 
chromium plating applied was also 
highly stressed, so that in order to 
prevent deterioration of the appearance 
by visible cracks, the thickness of the 
chromium deposit had to be kept at a 
minimum. 

Of recent years, these undesirable 
properties of the coatings have been 
countered by the introduction of high 
levelling semi-bright nickel deposits. 
These are relatively free from stress, 
but require colouring prior to applica- 
tion of the chromium, with the asso- 
ciated dangers of thinning of the 
coating in the colouring operation and 
consequent local corrosion in service. 
Duplex nickel, involving the applica- 
tion of a levelling semi-bright nickel 
deposit followed by a fully bright coat- 
ing without the necessity for colouring 
of the semi-bright deposit has been 


Above left: Fig. 26— 
Perforation of nickel 
through crack in 
chromium on zinc 
alloy die-casting 


Above right: Fig. 27— 
Penetration into base 
metal on zinc alloy 
die-casting 


Right: Fig. 28— 
Production of blisters 
by volume of corrosion 
product 


claimed as the answer to corrosion 
problems in the U.S.A. (Figs. 29 and 
30). Service life in this country is, as 
yet, insufficient to make any excessive 
claims for its success, although 
laboratory tests imply that they are a 
considerable improvement over the 
previous single coat nickel deposits. 
Alongside the development of duplex 
nickel has been the development of 
so-called crack-free chromium deposits 
(Fig. 31) although these might better 
be described as “more crack-free”. 
The advantage of this type of chromium 
deposit is that it can be applied in much 
heavier thicknesses without the develop- 
ment of serious cracking, so that the 
increased chromium thickness in itself 
provides an increased barrier to the 
corrosive influences encountered in 
service. Again, although very great 
claims are made for this form of 
chromium deposit in the U.S.A,, 
experience in this country is as yet 
somewhat short and extends only over 
a period of some six to nine months. 
A further development of duplex 
chromium in America incorporates a 
crack-free chromium followed by an 





extremely heavily cracked chromium 
overlay, the theory being that if the 


electrolytic effects are distributed 
widely, as distinct from concentrated 
electrolytic attack at a few cracks, then 
perforation of the underlying nickel 
deposit will be very much slower and 
the overall life of the component con- 
siderably lengthened. 

In the testing of electrodeposits, the 
only useful yardstick, once the process 
had been proved, was, in the past, the 
determination of coating thickness, 
necessitating destruction of the com- 
ponents or the coating when employing 
either the B.N.F. jet test, or micro- 
sectioning. Numerous magnetic and 
electrical methods have been employed 
from time to time, and of these probably 
the most successful has been the 
Magne-gauge, which depends upon the 
reduction in attraction between a small 
permanent magnet and the magnetic 
basis material by the interposing coat- 
ing material, or the magnetic attraction 
of the nickel coating on a non-ferrous 
base. This instrument probably repre- 
sents the optimum in this type of 
apparatus. A much simpler form of the 
apparatus is the B.S.A./Tinsley pencil 
thickness gauge in which the force 


Above left: Fig. 29—Penetration in normal 
nickel 


Above right: Fig. 30—Duplex nickel 


Left: Fig. 31—Cracked chromium, normal type 


required to separate the magnet from 
the coated surface is measured by 
means of a calibrated helical spring. 

The thickness gauge recently pro- 
duced by the British Non-Ferrous 
Metals Research Association depends 
upon thermo-electric effects. The appli- 
cation of a heated probe to the 
surface under test provides the hot 
junction of a thermo-couple, the base 
material resting on a heavy block of. 
bronze being the cold junction, the 
meter measuring the potential difference 
existing between the base and the 
coating metals. The potential difference 
is calibrated in terms of coating thick- 
ness for the particular coating applied 
and the whole apparatus provides a 
ready means of non-destructively test- 
ing quite rapidly the coating thickness 
of nickel, or copper and nickel, applied 
to various basis materials. 

Although thickness testing provides 
the most ready means of quality control 
in the plating shop and by the motor 
car manufacturer, the customer is only 
interested in service performance, or 
in other words resistance to corrosion, 
and to cover this aspect, which need 
not necessarily be related to coating 
thickness, various accelerated corrosion 
tests have been and still are employed, 
the earliest being the well known salt 
spray test. 

Following the many complaints 
which have been levelled against the 
relationship between the results of the 
salt spray test and atmospheric corro- 
sion, modifications have been made to 
it, largely as the result of work in the 
U.S.A. These include the acetic salt 
spray test which is now incorporated 
in the current edition of B.S.1224, and 
the CASS test.° The former is basically 
the salt spray test involving the use of 
a 5 per cent sodium chloride solution, 
to which is added approximately 1 per 
cent of acetic acid, with the temperature 
controlled throughout the test at 
35 +3°C. and with a specified rate of 
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moisture precipitation on the specimens. 
The CASS test is a modification of the 
acetic salt spray test in that to the solu- 
tion is added a small amount of cupric 
chloride (5-5 gm. per 5 gal.) and the 
test is conducted at a somewhat high 
temperature, 120 +2 —1°F. From the 
laboratory tests and outside weathering 
tests so far carried out, it would appear 
that the acetic salt spray test is more 
reliable than the original straight salt 
spray test in that corrosion is rapidly 
developed wherever there is a fault in 
the plated coating. Experience with the 
CASS test is so far somewhat limited, 
but there is some evidence that the 
results are unreliable, and that the 
corrosive conditions have probably been 
too much speeded up. 

An additional test’? developed in the 
U.S.A. is the “Corrodkote” test, in 
which a corrosive paste is applied to the 
surface of the part to be tested, then 
subsequently exposed to high tempera- 
ture and high humidity, the endeavour 
being to simulate service conditions 
where the plated surface becomes 
fouled with atmospheric grime or with 
road grime. Experience in this country 
again is somewhat restricted on this 
particular test although it is quite a 
logical approach to the subject. In this 
country, the SO, test has been devised 
and is an excellent means of revealing 
cracked deposits in a very short time. 


The modern motor car now 
incorporates a considerable area of 
polished stainless iron and of bright 
and anodized aluminium, with increas- 
ing use of plastics materials either 
metallized by vacuum coating or incor- 
porating in their construction aluminium 
foil; these finishes, or more correctly 
finishers, are not necessarily free from 
either service or production troubles, 
but they have the advantage that with 
stainless iron any surface discoloration 
can be readily restored by polishing 
with a mild abrasive without destruc- 
tion of any protective coating. 


References 


6 W. L. Pinner; Plating, 1957, July. 
C. F. Nixon, J. D. Thomas and D. W. 
Hardesty; Proc. A.E.S.. 1959, 159. 
7 W. L. Pinner; Proc. A.E.S., 1956, 50. 





Metal Industry, 24 March 1961 


HIGH POLISH 


FOR DIE CAVITIES 


REDUCES SECTIONS 
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AND ASSISTS FEEDING 


[Effects of Die Finishing 


NTIL recently, pressure die- 

casters and toolmakers for the 

pressure die-casting industry 
were not concerned with achieving a 
high finish on die-cavities. Indeed, 
there was a widely held belief that a 
very slight grain, similar to that 
obtained by fine vapour blasting, aided 
chilling of the metal by dragging 
slightly on the inflowing metal, causing 
a roll over of the metal stream, thus 
presenting a constantly new surface of 
metal to the die. 

Some revision of this outlook took 
place a year or two ago, and one or 
two foundries began to aim at very high 
surface finish in the cavities. This 
technique was taken up in Italy, and 
many of the delegates to the Third 
International Die Casting Conference 
who visited the Ruffini foundry at Turin 
were interested in the high casting 
finish and the thin sections achieved. 
An example of recent development work 
in this country, using a similar approach, 
is given in this article. 

The casting concerned is a body for 
the new model of the G.E.C. toaster. 
Two of the castings, which are in LM6 
alloy, form the major frame of the 
assembly. A feature of the casting is 
that it is so designed that two identical 
castings fit together by means of 
integral dowels and cast-in bolt holes. 
The complete assembly is thus achieved 
by means of one securing screw at the 
bottom. The cast-in brackets at the 
top locate and secure the element and 
guards; the final assembly is accom- 
plished by the addition of two further 
screws. Integral legs are cast-in and 
provided with a cast-in peg which is 
riveted over to secure heat-insulating 
feet. 

It will be observed from the illus- 
trations that two rectangular bosses at 
the top of the body are provided 
respectively with a cast-in dowel and a 
hole of similar size. Two bosses at the 
lower edge of the inner aperture have 
similar provisions, so that when the 
two castings are placed back to back, 
the dowels and holes match up. 

The casting itself is not of any extra- 
ordinary intricacy, but it is a fair 
example of the effects of die-finishing. 
Cast by Alloy Pressure Die Products 
Lid., it weighs 6}0z. after trimming, 
and it is believed that in this case the 
high finish on the die cavity has enabled 
a weight saving of something approach- 
ing 20 per cent to be achieved. 

One of the obstacles to special 
finishing of dies in this country has 
been the shortage of trained men 
capable of tackling the finishing 
operation. Like other foundries, Alloy 
Pressure had not specialized in obtain- 
ing this particular finish and decided 
to train two men specially for this work. 
Training for about six weeks was neces- 
sary. Die cavities are now copy milled 


Pressure die-cast toaster body in aluminium alloy showing (above,) the outer surfaces, and 


(below) the casting reversed 


in the usual way, riffled by hand, 
smoothed with successive grades of 
emery and oil-stones, and finally the 
cavity is finished with diamond lapping 
paste. 

In general, wall thicknesses in this 
casting are of the order of 0-060 in., 
instead of the # in. that would be 
necessary without special die finishing. 

The statement above may, at first, 
seem strange, but one of the advantages 
of the much smoother die surface is 
that it reduces friction between the 
injected metal and the die wall. Thus, 
for a given wall thickness less injection 
pressure is required, opening up new 
possibilities for casting on less power- 
ful machines. Similarly, it permits the 


feeding of thinner sections than would 
otherwise be possible, even with higher 


pressure. To obtain the maximum 
advantage, it is also necessary to apply 
this high finish to the feed channels. 

In the particular casting discussed 
here, the advantage of the finish on the 
casting itself is not fully appreciated, 
since the parts are sprayed, but where 
parts are to be polished and plated, 
further savings are effected. In a zinc 
letter plate, for example, not only has 
there been a weight reduction of 20 per 
cent, but polishing time has been con- 
siderably reduced, and because only 
slight buffing is necessary, the danger 
of removing the harder outer skin of 
the die-casting is considerably reduced. 
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ALLOY 


ZINC 


Die-Cast Lighting Fixture 


tion costs have been achieved by 

an American manufacturer of office 
and residential lighting equipment by 
switching from stamped sheet steel to 
die-cast zinc alloy, according to the 
American Zinc Institute. The con- 
version to zinc die-castings represents 
a material change virtually for the 
entire line of frames, canopies, bullet 
cones, swivel assemblies, and other 
lighting fixture components made by 
the company. 

In one typical case—a recessed light- 
ing fixture housing frame—the manu- 
facturer has saved 30 per cent of the 
cost of the former sheet metal stamping 
by converting to zinc alloy die-castings. 
Reasons for the change-over include 
zinc’s inherent ability to be die-cast to 
close dimensional tolerances “as cast”, 
plus the ease and economy with which 
zinc can be attractively plated. This 
means that die-cast zinc parts can be 
produced rapidly, with dimensional 
consistency, and economically, since 
they require a minimum of machining 
and preparation operations to result in 
attractive, finished parts. 

A typical die-cast zinc alloy frame 
consists of the main frame and two 
flaps. The frame has four integrally 
cast joining wall sections that replace 
tabs, riveted flap holders, and channels 
specified in the stamped steel design. 
The zinc unit is cast in a single-cavity 
die, and after trimming, the only 
secondary operation required is to 
punch four holes for spring attachments. 

The flaps are cast in a miultiple- 
cavity die and require no trimming; 
gates are simply broken off. No 
secondary machining operations are 
required. The only remaining steps 


GS tien costs IAL savings in produc- 


Die-cast zinc (left) and stamped sheet steel (right) 


PRESSURE 


DIE-CASTING 


are to clean, buff, and electroplate the 
flaps and main frame. 

Other advantages of zinc alloy die- 
casting include a marked improvement 
in the product’s appearance and more 
rigidity than when stamped. Also, in 
areas where appearance of the product 
is not important, no protection is needed 
since another advantage of zinc is its 
corrosion resistance. 

Originally, the frame was stamped 
out of pre-plated steel received from 
the mill with a protective paper cover. 
Fabrication with this material was 
a relatively expensive process that 
involved some 15 stamping and form- 
ing steps, plus additional assembly 
operations. The former production 
sequence was: stamp out frame, blank 
out square and bevel edges; fold down 
two tab sections; pierce two holes in 
each section; blank out and form two 
flaps, channels, and flap holders. 
Following these stamping and forming 
operations, assembly required additional 
steps such as: rivet flap holders to 
tabs on the frames (four rivets); and 
install channels and flaps. The adhesive 
protective paper was then stripped off 
the pre-plated stock and the surfaces 
cleaned. 

Before converting to die-castings, the 
manufacturer made an_ alternative 
attempt to resolve production problems. 
Plating equipment was installed to cut 
down the high cost of pre-plated steel, 
and to overcome the problem of pre- 
plated stock not being protected at cut 
edges. The manufacturing operations 
were the same as with the plated stock, 
except that the bright finish cold-rolled 
steel had to be buffed and plated after 
fabrication. High cost of the many 
stamping, forming, and assembly opera- 


recessed lighting fixture frame 


REDUCES 


ethickness of sheet metal. 


Metal Industry, 24 March 1961 


PRODUCTION COSTS 


Components 


tions remained a major problem. Pro- 
duction of this one assembly required 
seven individual stamping and forming 
tools, plus jigs, fixtures, and the time of 
various machine tools and presses. 

As a result of marked production 
savings and improved product appear- 
ance and quality, the lighting fixture 
manufacturer has turned more and 
more to die-cast zinc parts for the 
entire line. Zinc alloy die-castings are 
employed for ten different basic frames 
(recessed round, square, and rectangu- 
lar); ten types of round and rectangular 
canopies; four kinds of bullet cones; 
three types of swivel assemblies; as 
well as brackets, fittings and other parts. 

The increased reliance on die-castings 
has shown up additional advantages of 
the material and process, compared 
with sheet metal. In many cases, 
desired features could not be obtained 
with stamping or spinning because of 
the restrictions imposed by the uniform 
The need 
for various attaching elements created 
other problems. With die-castings, 
integral mounting bosses and lugs 
eliminate the need for external assembly 
accessories. Self-tapping screws are 
especially adaptable to die-cast zinc; 
screw heads are easy to conceal. 


Burner Control 


OR safely igniting and monitoring 

multi- burner installations in 

industrial concerns, Ether Ltd., 
Caxton Way, Stevenage, Herts., have 
developed a new range of flame con- 
trollers. They are fully transistorized, 
with plug-in circuitry and A.C. coupled 
amplifier—for use with gas-fired and 
oil-fired burners or burners working 
on a combination of both fuels. They 
discriminate between flame and flame- 
radiation, being unaffected by the latter. 

These controllers—Series 704—can 
be supplied for controlling up to six 
flames at once, depending on customers’ 
needs. Each flame is controlled by a 
“flame-eye”, comprising a lead-sulphide 
cell, and a transistor amplifier which is 
sensitive to the modulated component 
in the flame-radiation. The presence 
of the flame is indicated by an output 
signal from the transistor amplifier 
which, in turn, switches a_ silicon 
transistor. 

The pilot relay, which interlocks with 
the flame relay and safe-start relay, 
cannot be energized until all the 
transistors are switched to “flame-on” 
positions. Absence of one or more 
flames will de-energize the pilot relay 
and indicate an alarm condition. If 
flame-failure occurs, the pilot valve and 
main valve close, the control valve 
closes to “low-fire” position, and the 
alarm signal is given. 
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Home and Overseas 





High-Purity Mercury 

Following the installation of new 
equipment, Johnson, Matthey and Co, 
Ltd. announce that they are now able to 
offer in quantity two grades of mercury 
for laboratory and industrial use. Re- 
distilled mercury has a maximum impurity 
content of 5 parts per million (mostly 
copper and silver), and triple-distilled 
mercury a maximum of 1 part per million. 
Every batch is examined  spectro- 
graphically to ensure that the limits are 
not exceeded. The metal is supplied in 
7 lb., 141b. or 28 1b. containers, though 
other packings can be provided. 

The product is described in a newly 
issued data sheet in the electrical engin- 
eering series, 1300:492. Full details of 
prices and deliveries will be supplied on 
request to the company. 


Induction Heating 


One of their normal routine induction 
heating courses is to be held by Pye 
Limited on May 2 and 3 next at the 
Globe Hotel, Cambridge. The following 
subjects will be covered:—the funda- 
mentals of induction heating, methods of 
application, the basis of coil design, 
hardening, annealing and tempering of 
small parts, brazing, soldering and pro- 
cessing of conducting materials. 

The course is free of any charge, and 
full details may be obtained from Mrs. 
E. Raeburn, Pye Process Heating, 
28 James Street, Cambridge. 


Vitreous Enamelling Furnace 


A new sheet, Piped Heat, published by 
the North Western Gas Board, which 
reports new uses of town gas by industry, 
devotes one of the articles in its current 
issue to a new type of vitreous enamelling 
furnace heated by a system of hermeti- 
cally-sealed looped tubes within which hot 
gases are circulated at high velocity. By 
this system, uniformity of temperature 
and freedom from contamination of by- 
products of combustion within the furnace 
are ensured. 


Aluminium and Oil Heaters 


Use of aluminium in domestic appara- 
tus is indicated in the “Slimline” oil heater 
made by a Darlington firm. In this 
heater a polished reflector, formed from a 
circle of 143 in. diameter in commercially 
pure metal, supplied by the British 
Aluminium Company Ltd., forms an 
integral part of the lamp assembly and 
assists in protection from the harmful 
effects of draughts. 


Industrial Finishing 

Earls Court, London, is the venue of 
the first International Industrial Finishes 
Exhibition and Convention which is to be 
held from May 8 to 11 next. The exhibi- 
tion will include finishing equipment, 
materials, plant and processes, incor- 
porating metal pre-treatments, paints and 
their applications, electroplating, galvaniz- 
ing, metal colouring, anodizing, plastics 
covering, vitreous enamelling, shot- 
blasting, vacuum deposition, instrumenta- 
tion, and all the necessary ancillary 
equipment and processes for the finishing 
of industrial products. 


For the Convention some 16 Papers are 
being presented, and it is proposed to 
organize works visits during the period of 
the event. 


Metals in Defence 


Speaking in the House of Commons 
last week, the Minister of Defence (Mr. 
Harold Watkinson) said that the propor- 
tion of the output of the metal-using 
industries now devoted to defence was 
about one-tenth, compared with one- 
ninth two years ago. 


Annual Conference 


It has been announced by the Institute 
of Physics and the Physical Society that 
the annual conference of its Electron 
Microscopy Group will be held from 
Monday, July 10, to Friday, July 14 next, 
at the University of Nottingham. The 
conference will be concerned mainly with 
the physics of the electron microscope 
and its applications. 


Malayan Tin Shipments 


According to the Straits Trading 
Company, tin shipments from Penang 
during the first half of March totalled 
3,311¢ tons. They comprised nil to the 
United Kingdom, 20 to United Kingdom 
options, 1,216} to the United States, 1,063 
to the Continent, 100 to Canada, 557 to 
Japan, 14 to the Pacific, 2614 to India, 
684 to South America, nil to Africa, 10} 
to Australasia, and 1 to the Middle East. 

Tin shipments from Singapore in the 
first half of March amounted to 282} tons, 
comprising 100 to the United States, 145 
to the Continent, 25 to Canada, 11} to 
the Pacific, 1} to India, and one-quarter 
to the Middle East. 


Gauge and Tool Makers 


At the next trade luncheon to be held 
by the Gauge and Tool Makers’ Associa- 
tion at the Savoy Hotel, London, on 
Thursday, April 20 next, the guest of 
honour will be Sir Roger Makins, G.C.B., 
G.C.M.G., chairman of the United 
Kingdom Atomic Energy Authority. 

Forty-nine senior executives, and the 
secretary of the association, will be taking 
part in a group visit to Moscow from 
May 27 to 31 next. The group will leave 
London Airport by B.E.A. Comet early 
on May 27 and return by Comet in the 
evening of May 31. The association has 
been formally advised by the State 
Scientific and Technical Committee of 
the U.S.S.R. Council of Ministers that 
adequate facilities will be made for the 
members of the group to visit Russian 
engineering factories and research institu- 
tions in the Moscow area. 


Aluminium Suspension Clamp 


A new design of aluminium suspension 
clamp for overhead transmission lines 
has been recently introduced by Alcan 
Industries Limited. It consists of two 
matching halves that, when brought 
together, enclose the conductor and grip 
it with the correct degree of tightness. 
Thus the clamp cannot be overtightened 
and damage to the conductor strands from 
this cause is eliminated. 


The axis of the side trunnions is level 
with the conductor centre-line, which 
ensures that any pivoting motion will 
have the least possible effect upon the 
conductor, this being a requirement speci- 
fied by the Central Electricity Generating 
Board. 


Aluminium in Turkey 


Recent news from Ankara states that 
the U.S. Reynolds Aluminium Corpora- 
tion is reported to have submitted draft 
plans for the establishment of an 
aluminium plant to the Turkish Govern- 
ment. The project is estimated at 
25 million dollars. Turkey has substan- 
tial bauxite deposits which are unused. 
Some of these are located in areas which 
are presently not readily accessible. It 
is, however, hoped that they will be 
opened up in the near future. It seems 
also doubtful whether the power supply 
is adequate, but a deficiency in this 
respect could be overcome, too. 

As a matter of principle, the Turkish 
Government is interested in developing 
electrometallurgical industries. An elec- 
trolytic copper plant is under construction 
in Istanbul and a ferro-chromium plant 
is being set up in co-operation with a 
French group. 


End Quench Unit 


Recently introduced by Metallurgical 
Services, a new end quench unit is being 
introduced to industry. This apparatus 
has been designed to be universal in that 
interchangeable specimen holders are 
available for specimen diameters from 
lin. to $in. For these sizes the standard 
4in. diameter jet is accepted as satis- 
factory, but the jet is changeable so that 
if it is desirable to test specimens smaller 
than 4 in. diameter, a smaller jet may be 
fitted. 

The makers stress that this unit may 
be applied with equal gain to non-ferrous 
alloys such as aluminium bronzes, also to 
those where a single phase precipitates. 
Another application is in assessing the 
quench sensitivity of precipitation harden- 
ing alloys. In a somewhat similar manner, 
quench hardened bars of steel may be 
subjected to various tempering treatments 
to determine the effect on hardness and 
microstructure. 


Production Technology 


A new course in production technology 
is to be offered at the Borough Poly- 
technic, London, next term. This is an 
intensive eight-weeks’ course for qualified 
engineers, and is designed to provide 
practical and theoretical training in pro- 
duction technology for graduates who 
would like to supplement their academic 
knowledge and obtain an understanding 
of practical engineering production. 

The course will last from May 1 next 
to Friday, June 23, and the fee is £7. 
Full details and application form may be 
obtained from the secretary, Borough 
Polytechnic, Borough Road, London, 


Corrosion Prevention 


_A special exhibition on metalllc corro- 
sion and its prevention will be open to 
the public from noon on Monday, 





March 27, to 6 p.m. on Saturday, April 22 
next, at the Science Museum, South 
Kensington, .London, S.W.7. 

This collection of exhibits relating to 
corrosion and preventive measures has 
been assembled by the Corrosion Group 
of the Society of Chemical Industry to 
mark the First International Congress on 
Metallic Corrosion, which is being held 
in London from April 10 to 14. 


A Presentation 

At a ceremony in Union Carbide’s 
head office in London recently, Mr. 
Horace Cawley, Sheffield area sales 
manager of the company’s Alloys Divi- 
sion, was presented with an engraved 
gold watch in recognition of 25 years’ 
service with the organization. Our photo- 
graph shows Mr. Cawley receiving the 
watch from Mr. Ray Wilson, director and 
general manager of the Alloys Division. 


British Distributors 


It is understood that the Fuller’s Earth 
Union Limited, a member of the Laporte 
group, have concluded an agreement with 
the Archer-Daniels-Midland Company of 
New York to act as sole distributor for 
sales of “Federal Green Bond” bentonite 
in the United Kingdom, including 
Scotland and Ireland. 

This bentonite, like the existing “Ful- 
bond”, will be backed by comprehensive 
technical service from the company with 
its long experience of the role of clay 
bonds in foundry moulding sands. 


Arc-Furnace Transformers 

News from the Transformer Division 
of Associated Electrical Industries Ltd. is 
that the company has received an order 
from Birlec-Efco (Melting) Ltd. covering 
two 35 mVA arc-furnace transformers to 
be installed at the Tinsley Park works of 
English Steel Corporation Ltd. 

The transformers will be designed and 
manufactured at the AEI Rugby works. 
Each will supply power to a Birlefco arc 
furnace of one hundred tons capacity, 
with a 22ft. diameter shell, rotatable 
about its vertical axis through an angle 
of 30 deg. on either side of its mean posi- 
tion. The shell bottom will be of non- 
magnetic steel in order to permit the use 
of a stirrer of the electro-magnetic type. 


Mr. Horace Cawley 
receiving an engraved 
gold watch in recog- 
nition of 25 years’ 
service with the Union 
Carbide organization. 
Mr. Ray Wilson is 
making the presenta- 
tion 


These transformers will operate on a 
33 kV, 3-phase, 50-cycle supply and will 
transform this voltage down to a range 
of furnace voltages, these voltages being 
variable on load by means of A.E.I. 
resistor-transition tap changers under the 
control of the furnace operator. The 
maximum rated current of each of the 
furnaces will be approximately 40,130 
amperes. 


Metal Stocks 

Stocks of refined tin in London Metal 
Exchange official warehouses at the end 
of last week were unchanged at 9,990 
tons, comprising London 4,291, Liverpool 
3,697, and Hull 2,002 tons. 

Copper stocks fell 250 tons to 15,265, 
distributed as follows: London 1,125, 
Liverpool 12,165, Birmingham 100, 
Manchester 1,825, and Hull 50 tons. 

Lead duty-free stocks rose 485 tons to 
7,039 tons, comprising London 7,014 and 
Avonmouth 25 tons. In bond stocks were 
unchanged at 3,867 tons, all supplies in 
London. 

Zinc duty-free stocks rose 519 tons to 
3,258 tons, while in bond stocks were 
unchanged at 300 tons, comprising 
London duty-free 1,418 tons and in bond 
300 tons, Liverpool duty-free 1,825 tons, 
and Glasgow duty-free 15 tons. 


Induction Heating 


Arrangements have been made whereby 
the servicing of English Electric radio- 
frequency induction heaters will be taken 
over by Delapena and Son Ltd. as from 
June 1 this year. This follows the cessa- 
tion by English Electric of activity in the 
R.F. heating field. 

It is also stated that Delapena are 
shortly introducing a new service main- 
tenance contract scheme which they 
believe will prove extremely attractive to 
all users of their induction heating equip- 
ment. They intend to make the facilities 
of this scheme available also to users of 
English Electric equipment after June 1. 


London Agents 


It has been announced that K. A. 
Ballard Ltd. have been appointed London 
agents for the Clyde Structural Iron 
Company Ltd., who supply structural 
steel and other plate work as well as 
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roofing, bridging and similar components. 
This appointment is principally directed 
to supplying the petroleum, petrochemical 
and chemical industries here and abroad. 


Technical Films 


A catalogue of their technical film 
library has been produced by the Inter- 
national Wrought Non-Ferrous Metals 
Council. This catalogue lists 23 motion 
films which deal with the production and 
uses of copper. The films are available 
on loan, free of charge, to anyone 
interested in copper. 

Full details regarding these films may 
be obtained from the Council at 
6 Bathurst Street, London, W.2. 


Aluminized Asbestos Cloths 


A leaflet has been distributed by 
Turner Brothers Asbestos Company Ltd. 
which sets out the particular virtues of 
their aluminized asbestos cloth. Into this 
leaflet is fitted a sample of quality 
KST.317 aluminized asbestos. 

This asbestos is said to be easily 
installed and is usually applied over 
primary insulation or fabricated into 
mattresses, but it may be used by itself 
in miscellaneous situations to afford heat 
protection to equipment or personnel. 
This material is non-absorbent, and 
protects lagging from damage by water 
and the fire hazards of oil-spills. 


Tinplate Statistics in the U.S.A. 


Tin used in the manufacture of tinplate 
in the United States increased 32 per cent 
in 1960, reports the Bureau of Mines, 
U.S. Department of the Interior. * Total 
use of tin by the tinplate industry was 
33,363 long tons in 1960 compared with 
25,390 in 1959. Tinplate production rose 
1-5 million short tons and reached an 
all-time high of 6-3 million tons despite 
sharply-curtailed mill operations during 
the closing months of 1960. 

Of the total output of tinplate, electro- 
lytic represented about 92 per cent (91 per 
cent in 1959) and hot-dipped 8 per cent 
(9 per cent in 1959). 

Tinplate exports—increasing for the 
first time in four years—totalled 504,940 
long tons (328,900 in 1959). Tinplate 
imports—mainly from the U.K. and 
Canada—were 17,565 long tons, against 
59,780 in 1959; except for 1959, this was 
the highest since 1913. Tinplate scrap 
imports totalled 36,400 tons, compared 
with 37,150 in the previous year. 


Chilean Copper 


News from Santiago states that Chilean 
copper production by the large mining 
companies in February totalled 40,141 
tons the Copper Department announces. 
This compared with 42,244 tons in January 
and 39,313 tons in February, 1960. 


Lead-Zinc Agreement 


It is reported from Mexico City that 
the signing of an international agreement 
on lead and zinc for regulating produc- 
tion, consumption and prices, was pro- 
posed at the third meeting of the Inter- 
national Study Group for those metals. 
Senor Antonio Carrillo Flores of Mexico, 
President of the Group for 1961, advanced 
the idea at the opening session before 
delegates of 24 countries who produce or 
buy lead and zinc. 

Senor Carrillo said the sudden fluctua- 
tion of prices for both metals was harmful 
for producing and exporting countries. 
He suggested that delegates should 
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seriously consider proposing to their 
respective Governments the establishment 
of an inter-governmental agreement to 
achieve maximum sstabilization of the 
market. The high level of lead stocks was 
causing a drop in prices, he added. 
Canada had announced its intention to 
reduce lead production in 1961 and Mexico 
was also willing to join in any fair measures 
for reducing world production. 

The zinc situation was, he said, 
“different”. Use of that metal showed a 
constant increase which had not been 
seriously harmed by the use of substitutes 
such as plastics, which were affecting lead. 
Despite reduced demand in the United 
States, zinc consumption had kept pace 
with production, which explained why 
prices maintained their stability. Senor 
Carrillo proposed that Denmark be 
accepted as a member of the Group. 


Aluminium from Clay 


According to reports from New Haven 
(Conn.), U.S.A., Olin Mathieson Chemical 
Corporation has announced it believes it 
can produce aluminium from ordinary 
clay as cheaply as from bauxite. Plans 
were under way to evaluate the process 
further, said Dr. W. E. Hanford, the com- 
pany’s vice-president for research. “Pre- 
liminary laboratory work has been very 
encouraging. Production costs of the 
process are competitive.’ 

The company said it would spend well 
in excess of $50,000 “verifying” its 
development. It gave no time period for 
commercialization of the process nor 
would it disclose where or when it would 
build a plant to utilize it. The new process 
enabled alumina to be extracted from clay 
or coal shale by separating aluminium 
sulphate from these raw _ materials; 


sulphuric acid was the starting material. 


The new process, the company said, would 
reduce the number of steps in the pro- 
duction of alumina 

Olin Mathieson would not estimate the 
cost of the new process. It would be 
competitive with conventional techniques, 
Dr. Hanford said. At present, the cost 
of making a ton of alumina using the 
present technique was $50 to $55; this 
included shipping costs of bauxite. 


Visiting U.S.A. 

Leaving today (Friday) by air for San 
Francisco for a business tour of the 
United States, Dr. E. S. Hedges, D.Sc., 
Ph.D., F.R.I.C., F.I.M., will be meeting 
representatives of tin consuming indus- 
tries in the country. He will talk with 
them on those aspects of the work of the 
Tin Research Institute in which they are 
particularly concerned. He will also visit 
a number of American universities to view 
their research facilities. 

Dr. Hedges will include visits to Los 
Angeles, New Orleans, Baton Rouge, 
Cincinnati and New York. He will also 
visit Columbus, Ohio, for conferences at 
the American office of the Tin Research 
Institute. 


Vacuum Pressure Pump 


It is announced that Edwards High 
Vacuum Ltd. have been appointed sole 
United Kingdom and British Common- 
wealth agents for the new “Reciprotor” 
combined vacuum pressure pump manu- 
factured in Denmark. 

Operated by an electromagnetic vibra- 
tor from an A.C. supply, the pump is 
stated to be unique in a number of 
features, including its very compact 
design, a weight of only 101b., and a 


completely oil-free air delivery as no 
lubrication is necessary. This pump is 
available in two versions. The type 406G 
is designed for continuous operation and 
provides a free air displacement for 
1.62 ft3/min., a vacuum of 18 in. Hg and 
a maximum pressure of 7-8lb/in?. The 
type 606G is rated for intermittent opera- 
tion only, but has an improved perfor- 
mance, delivering air at 1-77 ft?/min. and 
attaining a vacuum of 22in. Hg and a 
maximum pressure of 10.7 in?. 


Birlec Furnaces 


An agreement has been made between 
AEI-Birlec Limited and Major Electric 
Furnaces Pty. Ltd. of Melbourne, 
Australia, for the setting-up in Melbourne 
of a new company to be known as Birlec- 
Major Pty. Ltd. Offices of Birlec-Major 
Pty. Limited will be situated in Chester- 
ville Road, Moorabbin, Melbourne. 

Birlec-Major Pty. Ltd. will manufacture 
every type of electric and _ gas-fired 
furnace, for heat-treatment and melting 
processes, at present built by Birlec and 
their associate companies in the U.K. 
In addition to serving the Australian 
market, the new company intend to 
market their products in New Zealand 
and S.E. Asia. 


Scrap Metal Shortage 


A general shortage of scrap metal in 
this country made it evident that we could 
not afford to export scrap metals. This 
fact was stated at the annual meeting in 
Birmingham, on Tuesday last, of the 
British Bronze and Brass Ingot Manufac- 
turers’ Association by its President, Mr. 
James H. Barwell. It seemed clear, said 
Mr. Barwell, that prices of metals and 
scrap in many countries, even apart from 
Japan, were still subject to political and 
fiscal policies, meaning that to open our 
doors to scrap exports would submit this 
country to unfair competition. The 
Board of Trade, it was said, continued to 
weigh the scrap export problem very 
carefully. 

With reference to ingots, the President 
said that the export of ingots had con- 
tinued at a good rate after falling off in 
the third quarter of last year, although 
the 1960 total overall was slightly lower 
at 29,422 tons. 

Mr. Barwell (Allcock and Co. (Metals) 
Ltd.) was re-elected President for the 
ensuing year, and Mr. J. N. Cohen (A. 
Cohen and Co. Ltd.) re-elected vice- 
president of the association. 


Esso Board Appointments 

After completing a year’s assignment 
with the Standard Oil Company (New 
Jersey) in New York, Mr. E. F. Choppen 
will rejoin the board of directors of Esso 
Petroleum Company Limited on April 4 
next. It is also announced that Mr. 
L. B. Johnson has been appointed a 
director of the company, effective from 
the same date. 


Personal 


Deputy chairman of Metal Industries 
Limited, Mr. John Black has now been 
appointed, in addition, managing director 
of the company. Mr. Wilfred Padley has 
been appointed deputy managing director. 
Mr. Black joined the company as chief 
accountant in 1951 and was placed on 
the board in the following year. Mr. 
Padley joined the group in 1956 and was 
managing director of Brookhirst Igranic, 
a subsidiary, prior to his appointment to 
the board of the parent company in 1960. 
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The board of G.K.N. Steel Company 
Limited announce the appointment of 
Mr. C. F. Pagnamenta, O.B.E., as a 
director. Mr. Pagnamenta remains as 
secretary of the company. The company 
also announce the following appointments 
as local directors: Mr. A. T. Harris, chief 
engineer of Brymbo Steel Works. To 
Guest, Keen Iron and Steel Works 
Board: Mr. T. Dennison, group develop- 
ment officer. 


Agreement on Resin Materials 


By a newly completed agreement, 
British Insulated Callender’s Cables 
Limited will act as distributors to the 
electrical industry in Great Britain and 
Northern Ireland of fibre-reinforced resin 
materials manufactured by Thermotank 
Plastic Engineering Limited, Chapelhall, 
Lanarkshire. 

The agreement is the outcome of 
several years of collaboration between 
the two companies to develop reinforced 
plastic materials which combine high 
insulation performance with great tensile 
strength. ‘This has resulted in the pro- 
duction, by a continuous process of 
extrusion or of combined extrusion and 
lamination, of tubes and solid sections in 
various sizes and profiles in fibre-rein- 
forced synthetic resins. These are already 
proving valuable in solving problems 
where high electrical and mechanical 
stresses occur. 

Among the applications in which the 
material offers substantial advantages are 
stay-wire insulators, operating rods and 
bars for switchgear. It also has a grow- 
ing use and great potential in overhead 
lines for power distribution and traction 
systems, including tension members, sec- 
tion insulators and support arms. Metal 
terminal fittings which enable the great 
tensile strength of the material to be 
exploited have been developed and 
patented. Both companies are continuing 
a joint development programme directed 
towards the special requirements of the 
electrical industry. 


M.F.A. Meeting 

At a meeting of the Metal Finishing 
Association in Birmingham on Tuesday 
last, Mr. A. E. J. Pettet, assistant director 
of the Water Pollution Research Labora- 
tory, addressed the members on the 
subject of water conservation and puri- 
fication in the metal finishing industry. 
After dealing with the sources of waste 
waters, their composition and the need 
for the separation of cyanide wastes 
before treatment, Mr. Pettet suggested 
that the installation of drag-out tanks 
would go far to solve the problems of 
most platers. 


Forthcoming Meetings 


March 28—Institution of Plant Engineers. 
Glasgow Branch. Scottish Building 
Centre, 425 Sauchichall _ Street, 
Glasgow. “Recent Developments in 
Handling and Firing of Domestic and 
Industrial Boiler Plants.” R. Clelland. 
7.15 p.m. 


March 28—Institute of Metal Finishing. 
South West Branch. Assize Courts 
Hotel, Bristol. Open Forum. 7.30 
p.m. 

March 30— Institution of Production 
Engineers. Wolverhampton Section. 
Star and Garter Hotel, Victoria Street, 
Wolverhampton. “Modern Trends in 
Metal Removing Techniques.” J. 
Cherry. 7.15 p.m. 
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Metal Market News 
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the Prime Ministers’ conference, 

leading to an announcement that 
the Union of South Africa was no 
longer in the Commonwealth, a 
decidedly cheerful tone was in evidence 
both on the Stock Exchange and in 
Whittington Avenue. Wall Street, too, 
staged a recovery in spite of the fact 
that the general situation in the United 
States does not, as yet, show much, if 
any, improvement. On the Metal 
Exchange, turnovers were up _ to 
average and, without exception all the 
metals gained ground although the 
improvement in zinc was only small. 
Sentiment in copper was slightly 
dashed by the Copper Institute figures, 
details of which are appended, but 
there was an improvement at the end 
of the week and the close was firm. 
As usual, the statistics are set out in 
terms of short tons, and the month 
concerned is, of course, February. 
Inside the United States, production of 
crude copper was 95,577 tons against 
108,385 tons in January, while the out- 
put of refined metal at 134,812 tons 
was nearly 10,000 tons below the 
January total. Deliveries dropped from 
99,794 tons to 93,029 tons, while stocks 
of refined copper in producers’ hands 
rose by 3,667 tons to 147,799 tons. 
Outside the States, crude production 
dropped by about 7,000 tons to 192,081 
tons and refined output by 4,000 tons 
to 169,968 tons. Deliveries were also 
lower in February, the comparison 
being 194,457 tons against 211,749 tons. 
Stocks were up quite a bit at 308,692 
tons, which compared with 292,776 tons 
at the end of January. 

The total increase in world stocks, 
therefore, was not much short of 
20,000 tons in spite of the measure of 
curtailment which has been instituted 
by the producers. This is not incon- 
siderable, but whether it is enough 
has always seemed rather doubtful. 
Deliveries to consumers, as shown in 
the figures above, are rather disappoint- 
ing, even though one remembers that 
February is a short month. Particulars 
of the Metal Exchange warehouse 
stocks were, as usual, available at the 
beginning of last week, and they show 
that copper reserves went up by 
125 tons to 15,515 tons, while the tin 
tonnage dropped by 29 tons to 10,007. 
The stocks of lead rose by 26 tons to 
10,473 tons, but reserves of zinc were 
360 tons down at 3,039 tons. The 
warehouse stocks of zinc are decidedly 
unsatisfactory, and it is not remarkable 
that a backwardation is in existence; 
the only wonder is that it is not greater 
than it is. 

As to the trading in zinc, last week 
saw a turnover of about 8,600 tons on 
a steady market in which price fluctua- 
tions were not wide. Finally, the close 
was £85 15s. Od. cash and £84 10s. Od. 
three months, these quotations register- 


I: spite of the untoward events at 


ing gains of 5s. and 10s. for the respec- 
tive positions. Lead was active last 
week, about 10,000 tons changing hands. 
much of the buying being due to 
optimism about the conference in pro- 
gress this week in Mexico City. At the 
close, cash was up £1 17s. 6d. at 
£67 17s. 6d., and three months 
£1 15s. Od. up at £69. The tin market 
was very firm, advancing £8 10s. Od. 
for cash to £817 10s. Od., and £7 for 
three months to £819. About 1,000 
tons changed hands. In copper, the 
turnover was 11,600 tons, cash closing 
£2 5s. Od. up at £236 10s. Od., and 
three months £2 higher at £227 15s. Od. 


Birmingham 

Industrial activity is maintained at a 
high rate throughout the Midlands area. 
There is a good demand for non-ferrous 
castings and rolled metal. Night shift 
working has been resumed at one of 
the big Coventry motor works, and 
another encouraging sign is that another 
firm of bodybuilders is taking back 
some of its workers made redundant 
at the end of last year. The boom 
in the building industry continues. 
Reconstruction of business premises in 
several of the large towns in the area 
is not only providing work for direct 
contractors but for the many firms 
involved in inside furnishings. Prospects 
are good for many months ahead. 

Iron and steel works continue well 
employed. Activity is maintained in 
the engineering industries, and there is 
a sustained demand for strip, small 
bars and sections. Substantial tonnages 
of heavy joists and sections are being 
used by building contractors over a 
wide area. Production of iron castings 
is expanding, consistent with the return 
to near normal working in the motor 
Industry. Foundrymen, however, have 
a great deal of work on hand for other 
branches of the engineering trades. 
There is no difficulty in obtaining 
adequate supplies of foundry iron. 
Pressure is strong for basic iron for 
steel production. 


New York 


Copper futures were stronger at the 
week-end on covering and other buying 
in active dealings. Some traders said 
the technically tight nearby positions, 
with indications of a squeeze, were an 
important reason for the advance. 
Physical copper was about unchanged, 
quiet among dealers, fair in the custom 
smelters sector and moderately active 
among producers. An Anaconda com- 
pany source said that shipments of 
copper were still being seriously 
hampered by the strike at San Antonio 
and Antofagasta. Tin was very steady 
but quiet. Lead and zinc were quiet. 
In late dealings, tin was quiet and 
barely steady. Scrap copper was 
unchanged. 


The platinum market continued its 
dull pattern during the week ended 
March 16. Consumption and demand 
were extremely limited. Primary sellers 
held to their officially published offered 
levels of $82-$85 per troy ounce, 
depending upon quantity, while outside 
market dealers were offering platinum 
at $80, and in some cases as low 
as $79.50. 


The Kaiser Aluminum and Chemical 
Corporation announced it will construct 
a plant to manufacture tabular alumina 
at its Baton Rouge, Louisiana works. 
The construction of the new plant will 
increase fivefold the corporation’s 
capacity to produce tabular alumuna, 
and will mark the latest stage in Kaiser 
Aluminum’s programme to expand 
facilities for special alumina products 
at the Baton Rouge works, it was stated. 


Paris 

Latest figures published in France 
show important increases in aluminium 
production and also bauxite production. 
First fusion aluminium production 
average for 1959 was 14-4 tons/month. 
In 1960, the figures for November and 
December respectively were given as 
21-6 tons and 21-1 tons. Second fusion 
remained stable with an average 
monthly production in 1959 of 3-7 tons 
and the same figure for November 
1960. December figures are not available 
as yet. Average monthly exports in 
1959 were 45 tons. In 1960 they 
developed to over six tons. 


Bauxite production monthly average 
in 1959 was 145-5 tons. This increased 
to 167-4 in December 1960. Exports 
remained stable, round 23 tons/month. 


The position of the Alsatian potash 
mines continued to improve during 
1960. Exports to the French Com- 
munity countries increased continuously 
and the sales of the Alsatian Potash 
Company increased by 4-41 per cent. 
Foreign exports amounted to 726,679 
tons, which is one-quarter of world 
exports. 

The French metal company, Forges 
de Strasbourg, has announced that it 
had reached agreement with the E. F. 
Hauserman Company, at Cleveland, 
Ohio, for joint operations in Europe 
and Africa. Under the agreement, a 
new plant will be built in Koenigshoffen 
to produce sliding panels. The plant, 
which will cost some $1,400,000, is 
scheduled to start production in 
October 1962. In the meantime, 
Forges de Strasbourg will manufacture 
Hauserman products with “semi- 
products” imported from the United 
States. The new plant will be operated 
by a joint subsidiary company, to be 
called “Straforhauserman” on a fifty- 
fifty basis, and is expected to produce 
goods worth 30,000 000 new francs per 
annum, the company said. 





Metal Industry, 24 March 1961 


Metal Prices 
London Metal Exchange 


Thursday 16 March to Wednesday 22 March 1961 


Non-Ferrous 





COPPER 





LEAD 


£66 150 


& 


800 
R50 
840 
830 
820 
810 
800 
790 
780 


10 0 


£817 


1£814 100 





TIN 


| £82100 


i] £820 0 0 


£85 





10 O 








Fri Mon 


Aluminium Ingots 
Antimony 99°60", 
Antimony Metal 99°, 
Antimony Oxide 
Commercial 
Antimony White 
Oxide 
Arsenic ; 
Bismuth 99-95%, 
Cadmium 99:9", 
Calcium 
Cerium 99°, 
Chromium 
Cobalt 
Columbite 
Copper H.C. Electro.. 
Fire Refined 99-70%, 
Fire Refined 99-50%, 


per unit 


Tue Wed 


hk 
186 


217 


210 


194 


196 
400 


ton 2 


Ss. 


0 


0 


10 


0 
0 
16 


1] 


Thurs 


Al 


d 
i) 
0 
0 


0 


Fri Mon Tue Wed 


Thurs 


Fri Mon Tue Wed 


Primary Metals 


prices quoted are those available at 2 p.m. 22/3/61 


Copper Sulphate 
Germanium 
Gold 
Indium 
Iridium 
Lanthanum 
Lead English 
Magnesium Ingots 
99-8° x 
99-9 . 
Notched Bar 
Powder Grade 4 
Alloy Ingot, AZ91X 
Manganese Metal 
Mercury 
Molybdenum 
Nickel 
F. Shot 
F. Ingot 
Osmium 
Osmiridium 


£ s. 
ton 77 O 
grm. 
oz. 


grm. 
ton 
lb 


VIN bo bo 


1 117-2 

ton 280 0 
flask 69 O 
. DB. 1 10 
ton 600 O 
lb. 5 
- 5 
Oz. 20 O 


> 


d. 


Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 


Palladium 
Platinum 
Rhodium 
Ruthenium 
Selenium 
Silicon 98°, 
Silver Spot Bars 
Tellurium Sticks 
Tin 
*Zinc 
Electrolytic 
Min 99-99%, 
Virgin Min 98% 
Dust 95/97%, 
Dust 98/99°, 
Granulated 99 + % 


Granulated 99-99 + % 


9 

30 

46 

99 16 

Ib. 2 

ton 122 
OZ. 


Ib. 2 
ton 820 


ton 


83 
125 
131 
108 

) 


Thurs Fri Mon Tue Wed 


0 
0 

3 
9 


*Duty and Carriage to customers’ works for 


buyers’ account. 





Belgium 


fr/kg—~{ /ton 


Canada 
c/Ib=£/ton 


France 
fr/kg-—~f£ /ton 


Italy 
lire/kg<~£/ton 


Switzerland United States 


fr kg=~{ /ton 


c/lb=£ ton 





Aluminium 
Antimony 99.0 
Cadmium 
Copper 
Crude 
Wire bars 99.9 
Electrolytic 
Lead 
Magnesium 
Nickel 
Tin 
Zinc 
Prime western 
High grade 99.95 
High grade 99.99 
Thermic 
Electrolytic 


31.00 


226 11 


26.00 


210 12 


100 40 
104 17 0 
107 60 


2.50 210 5 


5 
65 11 
630 
811 


15 
1] 


111 10 


26.00 
29.00 
150.00 


29,00 
11.00 


74.00 
103.87 








Non-Ferrous Metal Prices continue) 





Aluminium Alloy (Virgin) £ 

.S. 1490 L.M.5 . ton 210 
». 1490 L. 202 
;. 1490 216 
}. 1490 203 
. 1490 203 
. 1490 221 
S. 1490 215 
». 1490 223 
3. 1490 216 
S. 1490 224 
3. 1490 
>. 1490 
S. 1490 
€ 1490 L. 


206 
203 
210 


RPrPrerereet 
SSESEESESEEES: 


BS bb tt a 
PARANANANDNHONMS 
NWAUHWN— © 


Aluminium Alloys (Secondary) 
B.S. 1490 L.M.1 . ton 171 
B.S. 1490 L.M.2 .... 5, 174 
B.S. MOO LM4 .... « 180 
B.S. 1490 L.M.6 .... + 18) 


*Aluminium Bronze 


BSS 1400 AB.1 245 
BSS 1400 AB.2...... ~ 200 


Prices vary according to dimensions and quantities. 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 
Circles 
Circles 
Circles 
Plate as rolled 
Sections 
Wire 10 S.W.G. 
Tubes 1 in o.d. 


< 
4: 


PADADRNDY 
4444444< 
ARARAARARA 
anoc 


Aluminium Alloys 
BS1470. HS19W. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 ‘ 

BS 1477. HP30M. 
Plate as rolled 

BS1470. HCI5WP. 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 
Strip 18 
Strip 

BS1477. 

Plate heat treated 

BS1475. HG19W. 
Wire 10 S.W.G. 

BS1471. HT19WP. 
Tubes 1 in. o.d. 16 
S.W.G. 

BS1476. HE1OWP. 
Sections 

Split tube 
19 S.W.G. (4") 
20 S.W.G. (#’” 

21 S.W.G. (#7 
22 S.W.G. (3° 

Velded tube 
14 to 20 S.W.G 
(sizes 4° to 13”) 


210 | 


0 
0 


Ingot Metals 
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All prices quoted are those available at 2 p.m. 223 61 
. & 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 


*Brass £ 
BSS 1400-B3 65/35 .. ton 177 
BSS 249 . 

BSS 1400-B6 85 15 u<  ~* 


*Gunmetal 
R.C.H. 3/4% ton .. 
85/5/5/5) LG2.... 
86/7/5/2) LG3 .... 
88/10/2/1) 
88/10/2/4) 


*Manganese Bronze 
BSS 1400 HTBI 
BSS 1400 HTB2. 
BSS 1400 HTB3.. 


Nickel Silver 
Casting Quality 


12% 


16% 
99 18% 


‘Phosphor Bronze 
B.S.1400P.B.1.(A.1.D. 
released) ‘ 
1400 L.P.B.1 
prices for 


311 
242 
last 


B.S. 


* Average the 


0 
0 


0 


0 
0 


week-end. 


Phosphor Copper £ 
10% “ ton 256 
15% - — a 


Phosphor Tin 
5 c % 


Silicon Bronze 
BSS 1400-SBI1 


Solder, soft, BSS 219 
Grade C Tinmans . 
Grade D Plumbers 
Grade M Siete 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 ” a 
Zinc Alloys 
BSS 1004 Alloy A ton 116 18 


BSS 1004 Alloy B.... ,, 120 18 
Sodium-Zinc ~— > 2 


Semi-Fabricated Products 


WWD Ww WW W to to & W bo 


> 


103 
04 
34 

104 


3/10} to 5/84 


Brass 

Tubes rere) 

Brazed Tubes 59 

Drawn Strip Sections 

Sheet 

Strip — 

Extruded Bar lb. 

Condenser Plate ( Yellow 
Metal ; . ton 

Condenser Plate (Naval 
Brass) . 


200 
200 


. ton 


186 


198 
Wire . 
Beryllium Copper 
Strip 
Rod 
Wire 
Copper 
Tubes 
Sheet 
Strip 
H.C. Wire 


Cupro Nickel 
Tubes 70/30 


N UI UI WO We 


~ 


No 


> > 


The following are the basis prices for certain specific products. 


Lead 
Pipes (London 
Sheet (London o 
Tellurium Lead 


ton 107 0O 
104 15 
£6 extra 


Nickel Silver 
Sheet and Strip 10°% Ib. 3 103 
Wire 10% ra ae 


Phosphor Bronze 
Wire 


(1,000 Ib. lots) 
dia. lb. 


Titanium 
Billet 44” to 18” 
Rod }” to 4’ dia. 
Wire -036”"-232” dia 
Strip 001” to -048” 

Sheet 8’ 2’. 20 gauge ,, 
Tube, representative 

average gauge 
Extrusions 


47/- 
85/- 
159/- 
350 /- 
73/- 


198 /- 
00 - 


Zinc 
Sheet 
Strip ray 


.ton 122 0 O 
nom, 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 21/3/61. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 
Light 
Rolled 
Collected Scrap 
Turnings 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 
Cuttings 
Turnings 
Braziery 


£ 
141 
114 

79 


160 
143 
136 
131 
149 
135 
137 


206 
203 
201 
198 
208 

184 
177 


Gunmetal 
Gear Wheels 
Admiralty 
Commercial 
Turnings 


Lead 
Scrap 


Nickel 
Cuttings 
Anodes 


Phosphor Bronze 
Scrap ‘ 
Turnings 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Metal Statistics 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of January, 1961 have been issued 
by the British Bureau of Non-Ferrous 
Metal Statistics, as follows in long tons:— 


COPPER 


Wire 

Rods, bars and sections 
Sheet, strip and plate 14,145 11,117 
Tubes 8,171 7,564 
Castings and miscellaneous 8,305 —- 
Sulphate 3,055 = 


Gross Copper 
Weight Content 
23,086 22,633 
15,843 10,303 





72,605 


Of which 


Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content) 


LEAD 

Cables 

Batteries 

Battery Oxides 

Tetra Ethyl! Lead 

Other Oxides and Compounds 
White Lead 

Shot 

Sheet and Pipe 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder 

Alloys 

Miscellaneous Uses 


mh Who =) 


Total 


TIN 
Tinplate 
Tinning: 
Copper Wire 
Steel Wire 
All other 
Solder 
Alloys 
Foil and Coiiapsible Tubes, etc. 
Tin Compounds, Salts, and 
Miscellaneous Uses 


Total Consumption 


ZINC 

Galvanising 

Brass 

Rolled Zinc 

Zinc Oxide 

Zinc Die-casting alloy 
Zinc Dust ; 
Miscellaneous Uses 


7,974 
10,422 
2,024 
1,855 
4,286 
1,217 
959 


Total, All Trades c+ meaylat 


Of which: 
High purity 99-99 per cent ae 
Electrolytic and high grade 99-95 
per cent : 
Prime Western, G.O.B. and de- 
based ; 
Remelted ita ; 
Scrap Brass and other Cu alloys 
Scrap Zinc, alloys and residues 


ANTIMONY 


Batteries 

Other Antimonial Lead 
Bearings 

Oxides—for White Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in scrap 
For Antimonial Lead 
For Other Uses 


Total Consumption 


CADMIUM 


Plating Anodes 

Plating Salts 

Alloys: Cadmium Copper 
Alloys: Other 

Batteries: Alkaline 
Batteries: Dry 

Solder 

Colours 

Miscellaneous Uses 


51°45 
15-10 
9-95 
3-05 
9-30 
0-35 
7.95 
21-15 
2:60 


Total Consumption 120-90 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


France (new francs per kilo): 

Electrolytic copper 
scrap er ; 

Heavy copper 

No. 1 copper wire 

Brass rod ends 

Zinc castings 

Lead 

Aluminium 

Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) ... 

Lead, soft, first quality 

Lead, battery plates 

Copper, first grade 

Bronze, commercial 
gunmetal 

Brass, heavy 

Brass, light 

Brass, bar turnings . 

Old zine , 


£218.0.0) 2.95 
£218.0.0) 2.95 
£203.4.0) 2.75 
(£164.1.0) 2.22 
£67.19.0) 0.92 
£65.0.0) 0.88 
(£134.9.0) 1.82 


(£178.2.0) 305 
£80.0.0) 137 
(£44.19.0) 77 
(£214.2.0) 365 


(£178.2.0) 305 
(£148.18.0) 255 
(£134.6.0) 230 
£148.18.0) 255 
(£64.4.0) 110 


Japan (Yen per metric ton): 


283,000 
265,000 
250,000 
250,000 
215,000 
200,000 
212,000 


Electrolytic copper.. ({£—) 
Copper wire No.1... ({—) 
Copper wire No.2.. (£—) 
Heavy copper (£L—) 
Light copper (£—) 
Brass, new cuttings... ({—) 
Red brass scrap (£—) 


West Germany (D-marks per 100 kilos): 
Used copper wire (£204.19.0) 225 
Heavy copper (£204.19.0) 225 
Light copper . (£182.4.0) 200 
Heavy brass (£132.1.0) 145 
Light brass (£95.13.0) 105 
Soft lead scrap (£52.16.0) 58 
Zinc scrap (£52.16.0) 58 
Used aluminium un- 


sorted (£81.19.0) 90 


Financial News 





An Acquisition 

Purchase of all the physical assets of 
the Consolidated Smelting and Refining 
Company of Detroit, Michigan, by the 
Electric Autolite Company was announced 
last week by the Autolite President, Mr 
Robert H. Davies. The modern five- year- 
old facility will continue to operate 
primarily as a lead smelter, Mr. Davies 
said. 


Delta Metal Company 

Group profit for the year is shown at 
£3,776,968 before tax), as against 
£2,879,879 for 1959. A final dividend of 
74 per cent plus a bonus of 7} per cent is 
recommended, bringing the total for the 
year to 20 per cent. 


Trade 
Publications 


Instrumentation in Industry. — Depart- 
ment of Scientific and Industrial 
Research, 5-11 Regent Street, London, 
S.W.1 
Despite the increasing use of instru- 

ments in modern manufacturing processes 

there is still scope for improving instru- 
mentation in most industries The 
advantages are considerable and these— 
together with the problems, especially for 
the smaller firm—are discussed in plain 
language in a D.S.IL.R. booklet entitled 

“Instruments in the Factory” This 

booklet describes how quite simple instru- 

ments can save money and _ increase 
efficiency. It is issued free of charge 





Electroplating Plant—W. Canning and 
Company Ltd., Great Hampton Street, 
Birmingham, 18. 

This latest publication of 40 pages 
deals with automatic plating plant and 
describes the different types of Canning 
automatic equipment, as well as illustrat- 
ing installations by manufacturers and 
trade platers covering a wide range of 
applications. They show how a wide 
variety of requirements has been met by 
the use of automatic equipment 


Conveyor Roller Chains. — 
Chains Ltd., Clayton Lane, 
chester, 11. 

A three-fold leaflet is devoted to this 
company’s range of steel conveyor chains. 
Statistics and diagrams are given, as well 
as other useful information. 


Precision 


Man- 


Superconductivity. — General Electric 
Research Laboratory, P.O. Box 1088, 
Schenectady, N.Y., U.S.A 
The winter bulletin of the Research 

Laboratory contains a_ special section 
dealing with superconductivity, together 
with charts, diagrams and photographs. A 
major discovery that may yield vastly 
improved knowledge of both supercon- 
ductivity and electron “tunnelling” was 
revealed late in 1960 when it was 
announced that tunnelling had been 
observed for the first time in devices con- 
sisting simply of two metal films separated 
by a thin insulating layer, with one or 
both of the metal films in the super- 
conducting state. It is suggested that 
this discovery may presage a new family 
of electronic devices. 





Metal Industry, 24 March 1961 


THE STOCK EXCHANGE 


Industrial Share Market Generally Strong In Tone 





ISSUED AMOUNT 
CAPITAL OF SHARE NAME OF COMPANY 


t 
4,435,792 1 Amalgamated Meta! Corporation 
400,000 Anti-Attrition Meta 
43,133,593 Associated Electrical Industries 

3,895,963 1 Birfield 
4,795,000 Birméd Industries 
8,445,516 Stk. (10 Birmingham Small Arms 

203,150 St £1 Ditro Cum. A. Pref. 5% 
350,580 $ 1 Ditto Cum. B. Pref. 6% 
$00,000 1 Bolton (Thos.) & Sons 
300,000 1 Ditto Pret. 5% 

1,500,000 , British Aluminium Co. Pret. 6 
18,846,647 1 British Insulated Callender's Cables 
20,456,599 j British Oxygen Co. Led., Ord 

1,200,000 } Canning (W.) & Co 

60,484 - Carr (Chas.) 
$55,000 1 Clifford (Chas.) Led 
45,000 ’ Ditto Cum. Pref. 6 
300,000 Coley Metals 
10,185,696 Cons. Zinc Corp.* 

5,399,056 Davy-Ashmore 
8,000,000 Deita Metal 

5,296,550 Sek. (€1) Enfield Rolling Mills Ltd 

1,155,000 1 Evered & Co 
18,000,000 Stk (€1) General Electric Co 

1,500,000 Stk. (10/-) | General Refractories Ltd 

1,037,492 5/ Giacier Metal Co. Led 

2,500,000 S/ Glynwed Tubes 

7 228,065 10/- Goodlass Wall & Lead Industries 

696,780 10/- Greenwood & Batley 
792,000 5/- Harrison (B'ham) Ord 
150,000 Ditto Cum. Pref. 7% 
612,750 - Heenan Group 

689,407 imperial Chemical Industries 

736,773 (é1 Ditto Cum. Pret. 5 
184,044 Internationa! Nicke! 

300,000 Johnson, Matthey & Co. Cum. Pref. 5° 
000,000 Ditto Ord. 

600,000 Keith, Blackman 

320.000 . London Aluminium 

765,012 McKechnie Bros. Ord 

530,024 Ditto A. Ord 

,108,268 Manganese Bronze & Brass 
50,628 Ditto (74% N.C. Pret.) 

26,361,444 Meta! Box 

415,760 Metal Traders 

160,000 Mint (The) Birmingham 
80.000 Ditto Pref. 6% 

5.187.938 Stk. (£1) Morgan Crucible A 
1,000,000 Sek. (£1) Ditto 54% Cum. 1st Pref 
3,850,000 Stk. (£1) Murex 

585.000 5/- Ratcliffs (Great Bridge) Ord 
195.000 S/- Ditto 8% Max. Ord 

1,064,880 10/- Sanderson Kayser 
3,400,500 Sek. (5/-) Serck 
8,035,372 Stk. (£1) Stone-Platt Industries 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref 
35,344,881 Stk. (£1) Tube Investments Ord 
41,000,000 Stk (£1) Vickers 

750,000 Stk. (£1) Ditto Pref 5% 

6,863,807 Stk (£1) Ditto Pref. 5% tax free 
4,594,418 1 Ward (Thos. W.) Ord 
7,109,424 | Stk. (£1) Westinghouse Brake 

315,895 2/- Wolverhampton Die-Casting 
591,000 5/- Wolverhampton Meta! 
156,930 2/6 Wright, Bindley & Geil 
124,140 1 Ditto Cum. Pref. 6% 
150,000 1/- Zinc Alloy Rust Proof 


om s 


18/3 

66/6 

15/9 

84/6 

33/3 

13/6 

20/74 

76/- 

41/74 

10/ 

29/3 

4/3 {75 4/3 
13/74 15/- 
5/3 5/44 


Owwowonrwonanoo0rno00cnanwon 
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@ 





®Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting. **Shares of no Par Value. { and 100% capitalized issue. @The figures given 
relate to the issue quoted in the third column A Calculated on £789 gross. D and 50% capitalized issue. C paid out of Capital Profits. E and 50% 
capitalized issue in 7% 2nd Pref. Shares. R and 334% capitalized issue in 8°, Maximum Ordinary 5/- Stock Units. dand 64% from Capital Profits 
B and 50% capitalized issue. G and 13d. special distribution F and special 5°% tax free dividend H As forecast. @And 3 for 7 capitalized issue. 
L and 334% capitalized issue. M and 10% capitalized issue. N Interim since increased } and 75°%capitalized issue. S and 40% capicalized issue 

O calculated at 133% Interim on smaller capital P Calculated at 114% Q also 1/- special tax free dividend and 50% capitalized issue. T Per £1 unit 

W Before capital reorganization. Calculated at 15% Z After capital reorganization 
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MAGNESIUM 


— | 
Foremost suppliers of Magnesium Alloys 


Magnesium Elektron Limited 
Clifton Junction Manchester Swinton 2511 
London Office : 5 Charles II Street SW1 Trafalgar 1646 
Magnesium Elektron, Inc., New York 20, USA 





DOING 
WHAT 
COMES 
NATURALLY 


The instinct a child has for play is 
as natural as birth. Jumping, 
climbing and running are normal 
outlets. 

In the world of non-ferrous metals 
Platt’s bring an inherent flair to 
the manufacture of brass, bronze, 
gunmetal, zinc and lead alloys. 
Platt’s are only doing what comes 
naturally by giving you consistent 
purity and meticulous specifica- 
tions to ensure better end products ; 
prices that are so keen that they 
will surprise you; and helpful ad- 
vice that may well save costly 
teething troubles. 





aI 


ENFIELD MIDDLESEX HOWARD 3351 


METALS tTO 
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PREPARATIONS FORMULATED ' T0 
MINIMISE FUMES AND METAL LOSS 
AND ASSIST IN FOUNDRY CLEANLINESS 


“ALBRIT”’ 


ALUM. COVERINGS. BILLET OIL (LOW SMOKE) 

DEGASSERS. DIE LUBRICANTS. 

GRAIN REFINERS. DIE DRESSINGS. 

GRAIN REFINER (SOD. FREE) MOULD PAINTS. 

MODIFYING SALTS. FEEDING FLUXES. 

GUNMETAL. PARTING POWDERS. 

BRONZE. METALLIC SODIUM. 

BRASS. “VACPAK”’ SODIUM. 

COPPER. ALUM. SELF PLUNGING 

LEAD. DEGASSERS. 

we ALUM. SELF PLUNGING GRAIN 
: REFINERS. 

ZINC. ALUM. SELF PLUNGING 

DEOX. TUBES. DEGASSERS & GRAIN REFINERS 


Pass SELF PLUNGING GRAIN REFINERS FOR HYPER-EUTECTIC ALUMINIUM- 
A m SILICON ALLOYS. 


Please write for working samples and prices . . . 


GB | | inter ip hionmens rnba, ahi 








to 2%" 
-at 


400s! 


PER MINUTE ™ 








MULTI - CROSS ROLL 
On all classes of steel and non-ferrous tubes and bars, these Bronx Type 6.CR TUBE d 


machines (all rolls driven) are unequalled for the highest straightening speeds, STRAIGHTENING 


giving perfect straightness with perfect surface finish. Illustrated is Type 
6.CR6 — other machines in the series are capable of dealing with tubes from MACHINE 
tg” to 12” dia. Illustrated literature on request 


BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE. tei. cve 2307s 
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\ Hall-mark of fine silver in 1637 


Hunt & Mitton Ltd, long-established manufacturers of high-pressure valves, 
put oil-tired SRLENAR furnaces in the new extensions to their foundries. 
The requirements were stringent. The castings produced must have a fine 
and even grain, be completely homogeneous, and micr )-porosity completely 
eliminated. Hunt & Mitton took advantage of SKLENAR’S 14-day free 


demonstration in their foundry: the results were entirely satisfactory. 


of Hunt < Mitton Lid 


IHustration shows a 6” bore Globe Stop Valve for 275 p.s.i. Liquid Oxygen minus 130°F. 


$ 


mark of the efficient melting furnace today 


Any SKLENAR furnace can melit a charge of bronze from 
50 Ibs to 5 tons in 30 minutes. And there is no crucible to renew. 





PROVE IT IN YOUR OWN FOUNDRY 


with our 14-day free demonstration offer in the U.K. 


Write for free booklet ‘efficiency in melting 


SKLENAR FURNACES LIMITED 


385 Newport Rd. Cardiff Tel: Cardiff 35645 (Private Exchange) Grams: Sklenar Cardiff 
P.5815 
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THE LARGEST EVENT OF ITS KIND IN THE WORLD 
— 
Olympia- London 
® 
April 20 - May 4 


1961 


For full details, please write to the organisers: 
F. W. BRIDGES & SONS LTD. 
Grand Buildings, Trafalgar Square, London, W.C.2. 


SCRA EARS MIE ARIES IS RON EEE IR ED, 
| 


1961 
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for efficient 
FILTRATION 


é 


The ‘ Teddy’ filters (above) and 
the larger ‘Dever’ models (left) 
are high efficiency units which 
have proved their reliability in 
a large number of plants both 
in this country and abroad. 
For baths up to 1,350 gallons 
Activated carbon impregnated 
filter discs are available for 
organic purification without 
loss of production. 





Optional extras:— P.T.F.E. in- 
ternal parts can be fitted at 
extra cost for use with solu- 
tions operating at above 160 F 


GRAUER & WEIL LTD 


SHEERWATER, WOKING, SURREY 
Phone: Woking 5681 (3 lines) Grams: PERNIX, WOKING 














COATED 
ABRASIVES 


BY 


For all 


Metal and Engineering Trades 


EMERY WELLINGTONITE 
(ALUMINOUS OXIDE) 


& CARBORUNDUM CLOTH 


IN SHEETS, ROLLS & BELTS 
DISCS & SHAPES W 





JOHN OAKEY & SONS LTD., & 
Wellington Mills, London, S.E.! 














Metal Industry, 24 March 1961 





LARGER AND FASTER! 


THE NEW BULK MELTER — MORGANS 1300 BASIN TILTER 


MORGANS 


1300 Ib of Aluminium in the hour! Come and see it 


at the Battersea Test Foundry or ask our Representative to call. 
THE CRUCIBLE DEPARTMENT 


THE MORGAN CRUCIBLE COMPANY LIMITED, 
NORTON WORKS, WOODBURY LANE, NORTON, WORCESTER. 
Telephone: Worcester 26691. Telegrams: Crucible, Worcester. 





BUYERS OF NON-FERROUS 
SCRAP RESIDUES ORES 


SELLERS OF GRADED 
SCRAP & REMELTED 
SPELTER 


Head Office: 


COLONIAL HOUSE, MINCING LANE, LONDON, E.C.3. 
Telephone: MANsion House 0853/4/5 
Telegraphic Address :- EPPENLECO, TELEX, LONDON. Telex No. 24326 
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TUBES 


SEAMLESS & BRAZED 
IN 
BRASS, COPPER, WHITE METAL, &c. 
LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 
GENERAL ENGINEERING TUBES. 














OVER 1,500 DESIGNS OF SECTIONAL TUBES 
MOULDINGS AND BEADINGS 


WILLIAMS BROTHERS 
& PIGGOTT, Ltd. 


SMALL HEATH, BIRMINGHAM 


Telegrams: “Tubes, Birmingham.” Tel.: Victoria 0155 & 2111 




















Copper, Brass 
and Aluminium 
in 
Sheets, Tubes, 
Rods and Wire 


DELIVERIES FROM STOCK 


T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 
Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. 

















COLLEGE OF ADVANCED TECHNOLOGY, 
BIRMINGHAM 


Applications are invited for the following posts :— 


Principal Lecturer in Physical Metallurgy 
Principal Lecturer in Industrial Metallurgy 


Candidates should be qualified to teach up to post graduate level 
and to conduct project, research and development work. 
Successful candidates will be expected to assist (a) in the develop- 
ment and co-ordinating of laboratory work, (b) with a limited 
amount of administrative work, and will be encouraged to 
develop industrial contacts. 


Senior Lecturer and Lecturer 


to specialise in a branch of Metallurgy such as Foundry Technology, 
Fabrication and Thermal Treatment, Corrosion and Metal 
Finishing. 
Salary: Principal Lecturers £1,750-£1,900 

Senior Lecturers £1,550-£1,750 

Lecturers £1,370-£1,550 
Further particulars and forms of application may be obtained from 
the Bursar, College of Advanced Technology, Gosta Green, 
Birmingham 4. Applications to be received within 14 days of this 
advertisement. Please quote 361Mi. 


K. R. PILLING, Clerk to the Governors. 
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Rate: Advertisements set in run-on style 5d. per 
word, minimum 5/-. Semi-displayed announcements 
are charged at 27/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. “Copy” accepted at London Office up to 1st 
post on each Friday for the following Friday's issue 


METAL INDUSTRY 


CLASSIFIED ADVERTISEMENTS 


23 


Trade Discounts: Details upon application to “Metal 
Industry,” Dorset House, Stamford Street, London, S.E.1. 
Remittances payable to “Metal industry” The 
proprietors retain the right to refuse or withdraw 
“copy” at their discretion and accept no responsibility 
for matters arising from clerical or printers’ errors. 





BUSINESS WANTED 


LEADING Non-Ferrous Metal Stockholding 
Company, interested in extending its activ 
ities, would like to contact proprietors of busi- 
nesses in the same section of the trade, wishing 
to retire or release their capital Replies, in 

confidence, to Box 4128, c/o Metal Industry. 
{8226 


CAPACITY AVAILABLE 


SURFACE Finishing of Contoured 
Internal and External, up to 12” dia. 
18” long. — Square, Rectangular, 
agonal, Octagonal, e 
ARM YTAGE BROS. (KNOTTINGLEY) Ltd., 
Foundry Lane, Knottingley, Y orkshire. 
Telephone Knottingley 2743-4. {0001 
PRESS work of all descriptions carried out 
Deep Drawing up to 15in. deep; Blanking 
Forming up to 80 tons Wades (Halifax 
Arden Works, Fenton Road, Halifax. [0021 


Parts, 
and 
Hex 


and 
Ltd 


peor TREATMENTS 


R.B.—D.G.1. APPROVED 
[LEC rRO HFT (TREATMENTS F TD 


BULL LANE, WEST BROMBICH, | eiegiens 
Telephone No.: Wes. 0584-0 
BRIGHT Annealing. Bright aiaie. 
ae Carbo Nitriding; Gas 
igh Frequency. 
T Alloys: 


Case 
rburiz- 


Tic 
Precipitation, 


Solution; up to 
ea» Sapa atmospheres for all treatments, 
including hardening, annealing and tempering 
af ferrous and non-ferrous alloys 
LABORATORY SUPERVISION 


LOCAL DELIVERIES {0005 


PLANT FOR SALE 
ROBERTSON Drum Coiler, 24” wide 


I OBERTSON Drum Coiler, 18” wide, with 
drive 


DF OILER, 18” x10", 


REED BROTHERS (ENGINEERING 
Replant Works, Woolwich Industrial 
London, S.E.18 Tel. Woolwich 7611 


with drive 


LTD 
Estate, 
6 lines 
(8227 
YOR hire and sale, Forklift Trucks of every 
description, including Electric Reach Trucks, 
Side Lift, all tonnage, powered by diesel, electric, 
gas and petrol B.G. Plant (Sales Agency 

, Watlington 44, Oxon 





KELLERING AND CAM PROFILING 
capacity up to 8’ x 6’ or 6’ diameter 
ARMYTAGE BROS (Knottingley) Ltd. 


The Foundry 
Knottingley, Yorkshire 
Knottingley 2743/4 








Telephone - - 














SCRAP METAL (SALE & WANTED) 


BY eg ome ne 2 oe. Turnings and Scrap 
quirec Top prices paid. 


MitcHaM “MEL TERS L?. 


REDHOUSE ROAD, 
CROYDON, SURREY 


Tel.: Thornton Heath 6101-3. [0007 


L™: 
Exchange Buildings, Birmingham, 2, 
tor Phosphor Bronze Swarf and Scrap 
and all Non-Ferrous Metals 
Tel.: Midland 5986-7. 





B. J. PERRY & ‘0. 


(0113 





NICKEL and High Nickel Content Scrap 
+‘ wanted. ‘“‘Nimonics”, “Inconel”, “Monel” 

etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


TIME RECORDERS 


F ACTORY Time Recorders. Rental Service 
Phone Hop. 2239. Time Recorder Supply 
Maintenance Co. Ltd., 157-159 Borough 
S.E.1. fool 


and 
High Street, 


BOOKS 


f[ ETALLURGICAL Progress, 2 & 3. One 
of the most time-consuming tasks for the 
more advanced metallurgical student and research 
worker is “searching the literature”. In_ these 
critical reviews, members of the staff of The 
Royal Technical College, Glasgow, not only 
review the existing work to date, but also discuss 
its relative value, so making their survey infinitely 
more valuable. As in the second series of critical 
reviews, the third volume presents a reasoned 
survey of the current state of research knowledge 
on various aspects of metallurgy. Seven articles 
by leading authorities present the information in 
concise, easily readable form. Series II 4s. 6d., 
Series III 6s. post free. From all booksellers or 
from Iliffe Books Ltd., Dorset House, Stamford 
Street, London, S.E.1. 





BOOKS 


Modern Industry. A Comprehen- 
sive Survey by 29 Specialist Contributors. 
General Editor W. E. Benbow. An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special . 9 and charactertistics, and how 
they may be surface finished for anti-corrosive 
and other purposes. 42s. net from all booksellers. 
by post 43s. 9d. from Iliffe Books ‘ft. Dorset 
House, Stamford Street, London, 
NDUSTRIAL Brazing. By. H. -% ” Brooker 
and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E. 
The first full-length study of this > > Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resis- 
tance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from Lliffe Books 
Ltd., Dorset House, Stamford Street, London, 
3.1. 


S.E. 
I ANDBOOK of Industrial Blecesopietige 
Second Edition. By E. A. Ollard, A 
F.R.LC., F.1.M., and E. B. Smith. Facts, figures 
and formulae for all who design, erect, maintain 
or operate electrodeposition plant, and for labora- 
tory workers who deal with ating solutions. 
Includes sections on water and rainage, purifica- 
tion of solutions, safety precautions and ventila- 
tion in plating sho and the special problems 
of costing in such » ley 35s. net from all book- 
sellers. By post 36s. Sd. from Iliffe Books Ltd., 
Dorset House, Stamford Street, London, §.E.1 
GAS Welding and Cutting: A _ Practical Guide 
to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E., M.Inst. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuabie to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabricauon and repair 
of industrial equipment. 15s. net from all book- 
sellers. By post 16s. from Iliffe Books Ltd., 
Dorset House, Stamford Street, London, S.E.1. 
UTOMOBILE Efficiency: Méaintaining Per- 
formance with Electrical Test povignes. rf 
S %. wson Helme, A. EB 
A valuaole handbook describing how ~ yo 
an efficient engine turning, testing and main 
tenance service. Covers every aspect, including 
modern service station requirements, tracing lost 
performance, automobile electrical equipment, 
electrical workshop practice, organizing a battery 
charging service, commercial develo t of a 
service and creati . blic demand. 
® y post lls. 3d 
from Iliffe Books Ltd., Dorset House, Stamford 
Street, London. $.E.1. 


WTEEL S in 





BUYER f 
GUNMETAL * TIN 
RESIDUES ETC 


COPPER 
SCRAP * SWARF ° 


ALUMINIUM ~ BRASS 


LEAD * TINE - 








To ‘‘Metal Industry’’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.1. 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 





Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 5d. PER WORD, MINIMUM 5.-. 


NAME.. 


Name and address to be included in charge if used in advertisement 


SEMI-DISPLAY: 27/6 PER INCH 
BOX NUMBERS: If required 3/1 extra. 
PRESS DAY: 


Cheques, etc. payable to “Metal Industry 


ADDRESS 


ist POST FRIDAY, for following Friday's issue 
* and crossed “& Co.’ 























REMITTANCE VALUE 








Please write in block letters with bail pen or pencil 


NUMBER OF INSERTIONS 
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FULLY ALL 
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R. J. COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 


























R. J. COLEY & SON R. J. COLEY & SON R. J. COLEY & SON 


(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 
King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 
Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Tel.: Bristol 56307 Tel. : Stratton St. Margaret 2164 


| 
— J i Sesmmmmesesn . 


| RJ. COLEY & SON H. A. FOSTER 


(PRESTON) LTD [ (CHERTSEY) LTD 


Stoneygate, Preston COLEY UTILITIES LTD Mead Lane, Chertsey 


Tel.: Preston 57621/2 North Drive, Hounslow Tel.: Chertsey 2196 
Tel.: Hounslow 9720 
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«‘Members of the National Association of Non-Ferrous Scrap 
Metal Merchants.”’ 


METAL MERCHANTS 
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ACIDS - CHARCOAL: CHEMICALS 


& CLEANING 
MATERIALS i STICK | 


CHARCOAL © rand 
for HENRY WILKES CHEMICALC°L? |) LUMP | 


iM Dat CHEMICAL WORKS. EYRE STREET. 


BIRMINGHAM. is 


‘| Phone: EDG. 2113 Grams CHEMCHAR 








Non-Ferrous Metals 


TO CLOSE TOLERANCES 


~ 1888 
Copper, Brass | a Buyers 


Gilding Metal | : OF ALL CLASSES OF 
| : NON-FERROUS SCRAP 


Cartridge Metal | & METALS—RESIDUALS 


Phosphor Bronze 








Zinc, etc, 


In long continuous coils 


or strips cut to length. 








HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 














STEELS 


IN MODERN INDUSTRY 
A Gomprchoie Sueey by 29 Specials Conribuon, INDUSTRIAL RESEARCH LABORATORIES 


General Editor W. E. Benbow, late Editor of IRon & STEEL. Specifies 
the steels best used in various engineering applications (bearing in ; 
. are equipped with a 


mind the present need for economy), describes their general and 
special cas ape and how age a entegr finished for anti LARGE RANGE OF TESTING MACHINES 
corrosive and other purposes us WOTK the iatest. most compre 

hensive and authoritative on the subject—comprises 562 pages with AND APPARATUS FOR ALL TESTS 
260 illustrations, and has a foreword by Dr. H. J. Gough, c.B., M.B.E ON METALS AND OTHER INDUSTRIAL 


m1.nces., 0.28 MATERIALS INCLUDING PHOTO. 
42s. net. By post 43s. 9d. MICROGRAPHS OF METALS. 


Obiainable at all booksellers. Published by 
PUBLIC W' ¥. . 
ILIFFE Books Ltd Dorset House Stamford Street London SE1 cane Ry ag 8 oe on ee te 
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Intensive Research and Quality Control 
ensure that you can depend on the untformity of 


Unceasing research and strict quality 
control, at all stages of production, ensures 
that Intal Light Alloy Ingots can always 


be depended upon. The quality never varies. 


With over a quarter of a century’s bed 
experience and progress, Intal maintain ig OY ngo S 
all the newest techniques in scientific 


inspection, and make use of the most These illustrations are taken from the 
latest Intal booklet, giving much 
interesting information on alloy ingot 


the Intal high standard of quality is manufacture. We shall be pleased to 
post a copy to executives on request. 


advanced instrumentation in ensuring that 


consistently maintained. 


INTERNATIONAL ALLOYS LTD 


HAYDON HILL, AYLESBURY, BUCKS. Telephone: Aylesbury 4242. Telex. 83120 Cables: Intalloyd, Aylesbury 
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